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BACKGROUND

The air sampling conducted in this study was a result of
consultation between EPA Region II, the Agency for Toxic
Substance and Disease Registry, and the Environmental Response
Team (ERT) based upon the results from the analysis of the vacuum
bag and water samples collected from homes associated with the
activities being conducted for the New Vernon Road/ Whitebridge
Road asbestos sites in Meyersville, New Jersey.

METHODOLOGY

Sampling methodology details may be found in the copy of the
enclosed sampling plan.

The Teilman and Kehoe residences were sampled aggressively on
October 16, 1990 and again on October 23 once the decontamination
process had been completed. Each sampling round consisted of 5
sampling locations in the Teilman's residence and 4 in the Coho.
Both rounds were taken at the same locations.

Two background homes, selected by EPA,in consultation with ATSDR,
were sampled for an approximate twelve hour period versus a 14
hour period due to access time constraint coupled with occupancy
of the homes at the time the sampling was conducted. Occupancy of
the background homes prevented either of the homes from being
aggressively sampled as it was agreed prior to the sampling event
that those who chose to remain in their home during the sample
period would not be subjected to increased dust and/or potential
fiber entrainment thereby increased risk of exposure which may
possibly have occurred by aggressively sampling. Attempts to
produce a background home for aggressive sampling were
unsuccessful.

All protocols outlined in the aforementioned Sampling Plan were
strictly adhered to.

All samples were analyzed by Electron Microscopy Service
Laboratory, Inc. following the EPA Level II Yamate et al.
methodology and reporting additional criteria as outlined by the
ERT per conference call ( 10-2-90) involving EPA Region II,
ATSDR, and ERT specifically: fiber/cc volume count, length,
diameter and fiber type. Additional details for analytical
methodology may be found in the enclosed analytical report
including procedure, count sheet and xerox of the photographs
submitted as part of their final data package.

RESULTS/DISCUSSION
>

Table 1.1, Section I, summarizes the results of the sampling §
effort. Additional information, for example breakdown of the size
of the structure identified and all additional count sheets and o
accessory tables may be found in Appendix A. A cursory glance, in 3
light of the expedience with which this issue is being dealt



with, tends to indicate that a majority of the asbestos
structures which were identified were less than 5 microns. ATSDR
had expressed interest in those fibers equal to or greater than 5
microns in length as those are the focus of health concerns.
Additional counts to include all identifiable asbestos structures
was suggested by ERT. Note in Table 1.1 that the concentration of
structures greater than 5 microns is 0.0013 fibers/cc at its
maximum in any of the samples. This value, in turn, is less than
the total identifiable structure total of 0.0032 fibers/cc
maximum concentration. All sets values reported for both criteria
are below the discussed action limit of 0.01 fibers/cc. In
comparison, the clearance round of samples in the Teilman and
Coho residence demonstrated lower levels that the initial effort.

In Region II and ATSDR's evaluation of the data generated with
respect to health risk analysis, it may be interesting to note
some of the conclusions drawn in the EPA Environmental Asbestos
Assessment Manual: Superfund Method for the Determination of
Asbestos in Ambient Air, Part 2: Technical Background Document
(Interim Version) (EPA/540/2-90/005b). Section 4.2, when
discussing risk assessment objectives with reference to 95%
Poisson confidence, states, " it is reasonable to assume that a
minimum of 10 structures need to be counted at the concentration
of interest to distinguish concentrations that differ by a factor
of five." Note that no one filter produced more than 5
identifiable asbestos structures. While fibers were identified,
their statistical significance may wished to be viewed with
caution.

Background sample produced no identifiable asbestos fibers. This
can be attributed to the fact the homes were passively sampled
thereby not creating the worst conditions in the home if, in
fact, fibers did exist in these homes, or the homes may not have
contained any asbestos material.

One final consideration. All the vacuum and water samples
collected and analyzed for asbestos produced >1% of asbestos
material. This included the Teilman and Coho residence.
Aggressively sampling the Teilman and Coho residences produced
the worst case scenario for ambient air asbestos sampling as
these homes were identified as those having the greatest
potential for contamination and exposure from the asbestos
containing fill material. The results produced from this sampling
effort demonstrated extremely low levels, below the
aforementioned 0.01 fiber/cc clean-up level instituted at
Grammacy Park, NY. Consideration should be given to the
usefulness of any additional air sampling in the other homes.
Results thus far lend support to the assumption that similar
below action limit and risk levels exist in the other homes.
Again, this is only offered as a consideration to the time and
effort required to sample the additional homes and the usefulness
of the data which would be produced.



I. BACKGROUND

The residences under consideration for the air monitoring
effort in New Vernon, NJ are homes which may possibly have been
contaminated from asbestos containing fill material brought to
the New Vernon Road and Whitebridge Road locations.

II. SAMPLING PLAN

The purpose of this sampling effort is to provide data for
ATSDR and EPA to asses the risk associated with the living
conditions at the aforementioned residences.

A. Sampling Locations

Per residence, 2-3 sampling locations will be selected in
the most heavily occupied rooms with a contingecy plan selecting
up to five rooms should such efforts be required to accurately
assess the area. Locations will be dependant upon resident
information as well as professional judgment. Consideration will
be given to occupancy, volume of travel through the area which
may entrain any fibers into the air pathway, as well as access
areas which may have potentially higher fiber contamination due
to outdoor to indoor tracking of ACM (Asbestos Containing
Material) debris by physical means.

Consideration will also be given with respect to the layout
of the house, for example, ranch versus split level.

B. Aggressive vs. Nonaggressive

Aggressive sampling will be conducted in homes which have
agreed to vacate the premises for a time period adequate enough
for sample results to be obtained indicating that reoccupancy
will pose no threat from the fibers entrained into the air from
the aggressive effort. The aggressive measure will simulate
normal household activities which may possibly entrain any fibers
present into the air pathway.

Nonaggressive sampling will occur in homes where occupants
chose to remain during the sampling period. Their normal
activities would provide the intrusive activity which may entrain
any fibers present into the air pathway.

C. Number and Duration of Samples

At each location, one medium volume Gilian AIRCON 520 pump
will operate at a flow rate of approximately 12 liters per minute
for approximately 14 hours to achieve a total sample volume of j*
10,000 liters recommended for risk level detection limits. o
Background will be obtained from at least one and up to three
residence chosen by Region II EPA in consultation with ATSDR or §
area ambient asbestos information acquired from the State of New M
Jersey.



D. Sampling Methodology and Procedure

Each sampler will be equipped with a 25mm, 0.45 micron
cellulose ester fiber filter with 50 mm extension cowl as
specified in NIOSH method 7402: Asbestos Fibers. Pumps will draw
a flow rate of approximately 12 liters per minute for a 14 hour
period totaling 10,000 liters in volume.

Aggressive and nonaggressive procedures will be instituted
as sampling requirements warrant.

Each sampler will be pre and post sampling calibrated with a
representative sampler in line using a rotameter which in turn
has been calibrated by a Gilian Gilibrator Soap Bubble
Calibration System to 12 liters per minute. Both flows will be
recorded and the average will serve as the sample flow rate.

Analysis will follow NIOSH method 7402 for Asbestos Fibers
utilizing Transmission Electron Microscopy. The lab will be
instructed to analyze to a detection limit of 0.01 fiber/cc as
discussed by EPA and ATSDR or another limit if one has been
selected. The lab will also be instructed to perform two counts.
The first will analyze for the criteria outlined by ATSDR
representatives per the October 2, 1990 conference call. Those
criteria are fiber/cc volume, fiber length greater than or equal
to 5 microns, fiber diameter and fiber type. A second count will
be requested which will include ALL identifiable asbestos fibers.

Field datasheets will be used to collect all data relevant
to the air sampling effort. Specifically:

o The date and personnel visiting the site
o Name and address of the residence
o Location of the samplers
o Pre and Post flow rates
o Start and stop times
o Aggressive or nonaggressive sampling
o Additional information as pertains

Chain of custody forms will be executed at the time of
filter removal and will accompany filters to the lab.

Appropriate field and lot blanks will be submitted for the
sampling effort.

Analysis will be performed by an American Industrial Hygiene
Accredited Laboratory with experience in Asbestos in air.

cc: Millington Asbestos
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INTRODUCTION

REAC Laboratory, in response to ERT work assignment 3347-21-01-3426, provided analytical
services for air samples collected from the Millington Asbestos Dump Site, in Millington, NJ on August
16, 17, 18, and 22, 1990. These services involved the subcontracted analyses for asbestos and a final report
summarizing the analytical results.

Upon receiving the samples in the laboratory the sample custodian followed standard procedures
for inspection of the chain-of-custody and record keeping for sample tracking.

The analyses were performed by Electron Microscopy Service Laboratories, Inc., in Westmont, NJ.
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PROCEDURE FOR ASBESTOS

The procedure of G. Yamate, S. C. Agarwal and R. D. Gibbons given in "Methodology for the
Measurement of Airborne Asbestos by Electron Microscopy", draft report 1984, Washington, DC; Office of
Research and Development, USEPA, Contract # 68-02-3266 was followed.

The samples were prepared by first coating them with a thin layer of carbon, then examining a
3mm x 3mm square by TEM at 20000 power. The samples were examined by morphological observation,
selected area electron diffraction and energy dispersive X-ray analysis. USEPA level II protocol was
followed in analysing the samples.
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Table 1.1 Results of the Asbestos Analysis
for Mill ington Asbestos Dump Site
Project * 3426

Sample Location
ID

Volune
(Liters)

Type of * of
Asbestos Structures
Detected detected**

Alb NonAsb

04841
04843
04844
04845
04846
04831
04833
04835
04837
04832
04834
04861
04869
04867
04868
04870
04862
04851
04852
04853
04866
04864
04865
04971
04972
04973
04974
04975
04976
04977
04978
04979
04980
04981
04982
mmmwmm

Bedroom
Basement
Family Room
Lot Blank
Field Blank
Upstairs Family Room
Upstairs Family Room CBZ
Downstairs Family Room
Master Bedroom
Field Blank
Lot Blank
Res id #1 /Kitchen 4'
Res id *1 /Kitchen 4'
Res id #1/Kitchen
Res id #l/Baby Rm
Res id #1 /Bedroom
Res id #2/LR
Res id *2/LR
Res id 02/BR
Res id #2/Den
Field Blank *1
Field Blank #2
Lot Blank
01, Baby Rm
#1, Bedroom
*1, K./liv. Rm
*1, K./Liv. Rm
#1. K./Liv. Rm
#2, Bedroom
*2, Den
*2, LR
#2, LR
Lot Blank
FB 1
FB 2

8746.20
8765.00
7431.25
....
....

8773.75
8771.25
8850.00
8776.25

....
10184.10
10199.00
10220.10
10338.80
10416.30
10011.60
10510.50
10368.80
10313.80

....

....
10136.3
10125.0
9967.8
9988.7
10003.4
10053.9
10110.0
10126.3
10130
——
——
....

Chr
Chr
Chr
Chr
Chr
Chr
Chr
Chr
Chr

Chr

Chr
Chr
Chr

Chr
Chr
Chr

NO
HO
NO
NO
NO
NO
NO
NO
NO
NO
NO
Act
Act

Act
Act

NO
NO
NO

NO

NO

NO
NO
NO

0
0
0
0
0
0
0
0
0
0
0
5
5
2
1
2
2
5
3
2
0
0
0
1
0
3
1
1
0
2
1
1
0
0
0

2
6

828
0
0

11
3
2
75
0
0
36
38
56
137
52
36
58
35
36
1
0
0
7
27
17
11
42
161
108
69
35
0
~tr
0

Concentration
of Asbestos
Structures Detected

AFP/cc

0.0004
0.0004
0.0004
0.0032
0.0032
0.0004
0.0004
0.0004
0.0004
0.0032
0.0032
0.0032
0.0031
0.0009
0.0004
0.0012
0.0013
0.0031
0.0019
0.0012
0.0032
0.0032
0.0032
0.0006
0.0003
0.0019
0.0005
0.0006
0.0003
0.0013
0.0005
0.0006
0.0032
0.0032
0.0032

DL
DL
DL
DL
DL
DL
DL
OL
DL
DL
DL

DL
DL
DL

DL

DL

AFP/cc >5*

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0013
0.0006
0.0004
0.0004
0.0006
0.0006
0.0006
0.0006
0.0006
0.0000
0.0000
0.0000
0.0006
0.0000
0.0006
0.0005
0.0006
0.0000
0.0006
0.0005
0.0006
0.0000
0.0000
0.0000

Mass
ng/m3

0.0000
0.0000
0.0000
0.0003 M
0.0003 M
0.0000
0.0000
0.0000
0.0000
0.0003 M
0.0003 M
4.3678
0.4436
0.0346
0.1009
9.4349
0.0540
0.3474
3.4865
5.6912
0.0003 M
0.0003 M
0.0003 M
0.0658
0.0000
0.2803
0.0252
0.0250
0.0000
0.5456
0.0498
0.5174
0.0003 M
0.0003 N
0.0003 N

Mass >5<
ng/m3

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
4.2982
0.0000
0.0000
0.0000
9.4345
0.0000
0.0000
3.2808
5.4971
0.0000
0.0000
0.0000
0.0000
0.0000
0.1883
0.0000
0.0000
0.0000
0.5184
0.0498
0.5174
0.0000
0.0000
0.0000

mmmmmmm*

AFP denotes Asbestos Fibrous Particles
ND denotes Not Detected
Chr denotes Chrysotile
Act denotes Actinolite
* Asbestos structures greater than 5 micron in length
** Asb denotes Asbestos
*• NonAsb denotes Non Asbestos
DL for blanks, number of AFP in Millions of fibers/filter otherwise AFP/cc for NO results

000̂ 3 -1
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Roy F. Weston, Inc.
REAC, Edison, N.J.
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QA/QCFOR ASBESTOS

The subcontrating laboratory supplied a photograph of a Chrysotile and an Actinolite partide, for
sample 04861. Also supplied, was an Energy Dispersive Analysis (EDX), for both types of partide.

A photograph of a Chrysotile partide, an electron diffracdon pattern, and an Energy Dispersive
Analysis spectrum for sample 04971 was also supplied.
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Figure 1 ChrysotLIe Particle From Sample 04861 (Resid_#l, Kitchen 4')
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Figure 2 Energy Dispersive Analysis for the duysotile Partide From Sample 04861 (Resid #1, Kitchen 4')
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Figure 3 Actinolite Particle and Electron Diffraction Pattern For Sample 04861 (Resid #1, Kitchen 4')
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Figure 4 Energy Dispersive Analysis for the Actinolite Particle From Sample 04861 (Resid #1, Kitchen 4')

i >r\^lLHCCL ;F£CT;|J.1 '[.I 'ml-

33 F:t:«

103

48 ~

S I

e.i

ROY F. WESTON, INC. EDISON
3347-21-01-3426/MILL INGTON ASBESTOS
SAMPLE 004361
AC T I N O L I T E ASBESTOS

CLJ

l l . l l I I, I lll|Ff, I ,.,M I ll

6.1

i
o
o

-J
00-a

n I I

ENERGY (KEV)
00008



Figure 5 Chrysolite Particle and Eieclron Diffraction Pattern From Sample 04971 ( #1, Baby Room)
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Figure 6 Energy Dispersive Analysis for the Chrysotile Particle From Sample 04971 ( #1, Baby Room)
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ERA Contract 68-03-3482
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.
^B^ 108 1JACCCN AVENUE S056 S^ELTON ROAD 1-00 PEACHTFEE ="EET 2

^W «IE:TMGNT, N.j. PlrCATAUAY^ Ni.J. ATLANTA, 5E2F5IA
OHIO'S Ot555 302i!|9

;05-:5=-*JOO 20 1-98 1-0550 404-355-4046

Thursday, October 19, 1990

FEAC Project/ G5A Paritan Deoot
25^0 WoQdbridge Avenue .''Bl dg . 209 Annex
Edison, N.J 03337-3679

De ANGEL] :*IVE
BETFC'Fii, 1AEE.

or 30
6P-275-7050

i j j i e n w R
JU OCT 1 9 IS90

..... S&A

~n\
P
_j

Select ive Area Electron Diffraction (SAED; and Energy Dispersive
x - R a y Microanal ysis (EDX) —— EPA LEVEL II Performed By The
?5m=te et al . Method.

Project : 3347-21-01-3426/Mill ington Asbestos
TEN SUMMARY REPORT

CONCENTRATION CF
5A-1PLE VOLUME TYPE OF * STRUCTURES ASBESTOS STRUCTURE:

ID 'liters) ASBESTOS AEB NGNAS9 AP/c; AFP'c: '"

'J*:d 101=4.10 Chr/sotile,Actinolite 5 36 0.0032 0.0)1

5 ?"A55 MA?S >5

3 4.2679 4,2932

0456? 10195.00 Chry5otile,Actino1ite 5 38 0.0021 0.0006 0.4*26 0.0000

0*3:7 1022;. 10 Chrysatile 2 56 0.00')9 fl.OOO

0*365 1633E.30 Chrysotile 1 137 0.0004 O.OOC

4 O.;3*i O.JOOO

* 0.1009 0.0000

0-rC 10416.30 ChryMtile 2 52 O..XM2 0 0006 9.424? 9.4345

0*St2 10011.50 Chrysotile 2 36 0.0013 0.0006 0.05*0 0.00%

0*551 10510.50 Chrysotile 5 58 0.0031 0.0006 0.3474 0.0000

0*552 10363.30 Chrysot ile.Actinol ite 3 35 0.0019 0.0006 3.4E65 2.2203

0*S53 10313.50 Chrysotile, Act inol ite 2 36 0.0012 0.0006 5.59i: 5.4971

04E66 Blank none detected 0 1 0.0022 O.OOOC

04564 Blank none detected 0 0 0.0032 O.OCOC

0*665 Blank none detected 0 0 0.0022 0.0000

For none detected saraoles number 'jnder AFP/cc and *ASS are detection liaits.
APP - Asbestos Fibrous Particulates.
AP/cc - Concentration of Asbestos in AP/cc; for Blank saaple AP./cc represents aunber of AP
AP/cc >5 - Concentration, due to ftP greater than or equal to 5 sicrons in length.
«A53 - Mass af AP in ng/a'jfor blank sauple hVSS reoresents the iuss of AFP in ng/Filter.
MASS >5 - Mass due to AP equal to or greater than 5 uicrons in length.

Fster Frasca, PH.D. Laboratoy
President Surerviscr

0,0003 0.0000

0.0003 0.0000

0.00'03 0.0000

in ail lion Fibers/Filter.
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.
108 -ADDON A'.'ENIE

•iErriONT, H.J.
1056 5TELTCN ROAD
PIrCfiTAWAY, N.J.

:EACKrc£E s^EET 2 re •WELD
BEDFORD, *

01730

Thursday, OctcDer 19, 1990

Fby F. West on ——
FEAC Project.GSA Paritan Deoot
2390 UJDC'dbrizge Avenue ''El dg . 209 Annex
Edison, Nj 08537-3679

Asbestos Fiber Analysis by Transmissicn Elect-en Microscopy (TEM),
selective Area Electron Diffraction (5AEL; and Energy Dispersive
X-Pay Microanalysis (EDX) —— EFA LEVEL. II Fer-crmed' By The
''5.,T,5te et =M . Method.

PROJECT : 3347-2 -01-2426/Mil1ington Asbestos
BAM='LE IDENTIFICATION : 04661
LGCATKN : Pesid #l/Kitchen 4'
VOLUME : 1013d. 1<0 Liters
Grid Openings Analyzed : 10
SsiTicle Condition: Acceptable.

________________O O t--i O E r-J S E C- C:- :^ ~T f^______________
1. Numcer of A=oestos Fibrous Particulates <AFP) Analyzed : 5

2. Numper of Noiasbestos Fibrous Particul ates Anal ./zed : 26

3. Numper of Ambiguous Fibrous Particulates : 0

4. Type(s) of Asbestos : Chrysotile,Actinolite

5. Concentration of Asbestos Fibrous Particul ates : 0.0032
(in AFP/cc or mil 1ion/m*)

Concentration Detection Limit: 0.0006

6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 «m (microns) in length :(40.0 X) 0.0013

(in AFP/cc or million/in")

7. Mass of Asbestos Fibrous Particulates : 4.3678
(in nanograms/m3)

!*;-5S Detection Limit : ~*~ 0.0001

8. Mass due to Asbestos Fibrous Particulates equal to or
greater than 5.wn (microns) in length : (9S.4 '.O 4.2932

(in nanograms/in* )______________________________________
Comments: Filter Type: MCE, Filter Size: 2vmm.

Nonasbestos fioers present were: Gypsum, and Fibers Containing: (K,CaJ.

03
O

o
O

vo

Peter Frasca, PH.D.
Presiaent

Laboratory
Supervisor

Approved
Signatory

I* en I r r»«on«lbl» 4«r 4ib»r



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Samole: 04361

FIBER TYPE and FIBER SIZE DISTRIBUTION

CHRrSC'TILE WPHIBOLE flMBISL'GL's NDNAs3E=TQS
TQTAL TOTAL

ASEEET05 FAF.TICULATE3

COUNT

rartic'jlates Ana'yzsd:

I 3* C:artic'j!ates on iihole
Flits'1 ':n ml liens):

Concentration of
ParticJates '!in ii!!i:r/5ijl:

: c* Cc'jr.t due to Part::u'ates
> 5 iia in length:

: Court due to Fibers:

: Court due to Matrices:

I Zount due to Bundles:

Z Ccunt due to Clusters:

MASS •'"

Ccncentraticn (inng/'a'i:

: ot Mass due to
'articulates > 5 m in length: 63.B30Z

Z flass due to Fibers:

* Mass due to Matrices:

* Mass due to Bundles:

* Mass due to Clusters:

4

0.0257

0.0025

25.00i)Z

O.OOOZ

10C.OOOZ

O.OOOZ

O.OOOZ

'":* 0.1925 .".

63.830: -

O.OOOZ

100.000Z

O.OOOZ

O.OOOZ

1 0 36

0.0064 0.0000 0.2310

0.0006 0.0000 0.0227

100.000Z O.OOOZ ——

iQO.QOvZ U.OW.

O.OOOZ O.OOOZ ——

O.OOOZ O.OOOZ ——

.UOOZ v.OW)*

f- •^••^~-"
--— -si*.--- > - '-"

O.OOOZ —— ——

" o.ooo: "^ — —
O.OOOZ —— ——

5

0.0321

0.<>̂ 2

20.000: '

ao.'woz
o.ooo:
o.ocoz

4.3678

98.406:

95.593:

4.407:

o.ooo:
O.OOOZ

41

0.2631

0.0258

——

——

i
o—— o
M

!-•
-4
vo
00

A OOGU3



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Samole : O4S61

BOLES

Fiber (a'1 Less than 5 AMD in length"

A •-.' -..' ___

!T! -?'•-'_

E eo_
P 7O_
•^ / ,-~
'- ^3 !- _

E ^ '."'
N 4 O _
T 3>:<_

^- '-' _ _

10_
f'i fi »-, f-i O O O O O O '"'

0.025 0.05 0.075 0.1 0.25 0.5 0.75
Approximate Fiber Diameter in j.im (microni

1.0 1.5 Larger

P
E
R

C
CTi—

N
T

Fiser (s) Greater than or Equal To 5 .urn in length'
' OO

O <"> O

0.025 0.05 0.075 0.1 0.25 0.5 0.75
Approximate Fiber Diameter in um (microns)

O

1.0 1.5 Larger

•Sum or both histograns represents 1002 of Aaphibols •fibers.
A OOOU4



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Transmission Electron Microscocy <TEM) Raw Data Sheet

:',&: 04&61

Dimensions in Aim (microns1 . Mass in Picograms.
SS-r-

;E^I'«5

1
1

fc

7

3
4
5
c

5
2

7
3
3

9
10

STRUCTURE
» T-FE

1 - 4
5 aatrix

4 - 3
5 matrix

i: - 13
14 - 15
li - 17

IS flat-i;:
19 ^ibe"

20 - 21
22 - 24
25 - 20
31 - 37

36 aatri*
39 - 41

A3PE5TOS
TYPE

nsr<asbfiftoi
Chrysctile

nc'.asbestos
ehrysotiie

nonasbestos
ncnastestos
ncnasbestos

chr/sctile
actiro'it?

ncnasbntos
n:nasce*tos
ncnasbntos
norasbestss

chrysGtiie
nonasbestos

LENGTH

2. MO

1.250

1.000
5.000

7.300

THICK:*;

0.10CO

0.1000

0.1000
0.7500

o.ioeo

0.1000

«AS3

0.0520

0.0325

0.0260

0.1*50

!"ass of Chrysotile Particulates 0.3053
,1ass Dt Adichibcle Particulates 6.626B
Tatal nass ot Asbestos Particulates 6.9323

r.5c=!te, Anthootv/llite, Treoolite, Actinolite and Crocidolite are classified as Anohiboles.
3TR'JCT15E TYPES
-:s;r - a fiber is a particle with an isoect ratio > 3:1 and parallel sides. Thickness is equivalent to diameter.
BuriCie - a Dundle is a oarticulate comoosed of libm in a oar all el arranaenent with a fiber spacing < 1 diameter.
C'ustar - a cluster is a particulate with intermixed fibers in a random arrangeflent. •
Mat-:;; - a Jiatrix is a fiber or fibers with ore fret end and the other end hidden by a particulate.

A OOOU5

o
o

00
oo
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e : 04361
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

:fc"RUK LABEL

C39

P-iTRUfl FILE

S3B JTeal

10 -

R C
33
SP
Ch

1
9.3

Y

4

M
R

MC

II1 1

F .
7 -2
^LE
/ S O

5

1

W E S
1-01

# 0 4
T ILE

I

1 1

2.0

T O f i
- 3 ^
36 ]

A S

1

4
^
L
3

, I
26 /

BE£

NC . , E
M I LL I N

ITDS

II 1 M i l l !
4.0

I

C

1

5 I SON
3 T O N f

"-

i ' i

, 1
1

6. 9

> S

F

i

B E S T

E

Illl

OS

1
1M
m
ffflBK>gs
P

iy 1i
6.8

CU

1

i Jiii MS
1

18.

ENERGY IKEV)

03a
o
o

00
o
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PIG IT i



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

'r am ' e

(^ •— t i r> •-• 1 i t: e-

DO
O

o
O

oo
o
OJ

A OOGUS
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23Z

u
N
T '

3.a

s i

M G

PIG IT i

ROY F. W E S T D N , INC. EDISON
3347-21-01-3426/MILLINGTON ASBESTOS
SAMPLE #04861
ACTINOLITE ASBESTOS

CU

CA

,L i, I !FE I
I ) 1 1 1 ( 1 III i II I I ! H

_ i
4.a

ENERSY (HV)

DO
O

o
O

oo
o
*>.

A OOGo3



M S Ii i cm Min fvwn^ancci ITMFVIM i cj v-cvci. u

'.LIE'TIC' RoyF VV-'j.nJr.c, Edison SAMPLE ID: CUCM
SAMfLE LOCATION

ResuUHK^nen*

r IL res •? IZE xfcv
riTEr;T.'F/f^p TO GRlDOPO'JirK?:

^- • ' (BsBundl* CsClustar M=Matrlx)

GO
*

-

Non

Sco

Ana

Q.C

Cc

F

Typ<

G*

/

,•3
IT- T '̂

d/.
^

•^
^

^
/ft

asb(

pe#

lysf

Jt(

a C

JSL_

NON
ASB
L^-

^

-f

j^_

^

^

( (?
l/l

^

'

Chrysotile

Ltngth

d?.<0
y/zS"

A^1
;

7,*^

Thick

O*l
0,1

f)-/

J^\ s^
^ I M

;stos Fibers Present

Type
Width

ft.) (ft
0,/fr

a.ffc

0,/tf)

Length Thick

^
/ f

' i'
"̂̂ ^

^-^

Width

"~^S\
^^
/ 7^x

D (2) Glass
D(3) Cellulose
DWOrganic Fibers
QXSJ'Fibers Containing
/C/-/

(yfj.'^jtfo j
^flfZr^
,r JSoW;
Bspeclnjm D&AEi;
^ A f /Jflfa stt-htf

-«•

>f7V^_:

. ' / _ . •^)7/ y

* /
' ^ ,Jc?- — ̂
" ^?

L»ngth Thick
Type
Width

r

Datc:OCTt:CO
TAT î-i rir

!C1C4.10-^

/o .
1

IF ASHED'
37 mm Q - 1.13
25 mm Q - 2.49

I/* *•*•

' %Resuspended/lOO
4 Resuspended -
Amphibole

.•ngth

5~.f)

Thick

&n^

Type
Width

ft??/

L*ngth Thick

-Tiro

Width

/- T^

^ •

HAND CALCULATIONS

(25mm) — > 0.0642 (fl) .. ^ „

GridBox#Zrf^ "799 Row

= O ' Gu \->°^~

fl Col. ̂  .

••*

i /

Filler Accepled for Analysis: Yes Q^No D
If No, Reason for Rejection:

CD
O

O
o
1— I

flc^M,^<^77^7 A OOOiO
^*^ ' .. ,. • - • . 00. . . . . . . • • o

en



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

METHODOLOGY z Ya.nate et al . 19=4 C i ] , E=A level II
Air sar.p1. es are -first coated with s. thin 1s..-er cf carbon ir> a vacuuir. evaporator. ST.S! 1

^gua^es ' apcra:; i.-nat el y lii'Ti )< 2mm) are subsequent'/ cut out -from the coated f i l ter and placed
c arbor =i:e down cr.tc TEr^ capper g"~id = and placed in a Jaf- 'e W ick chamber either
with cni crororm (tor col /cs.rpenata -filters) or acetone (for MCE - f i l ters) .

In the IE"! analys is f ibers are scrutinized at arcut ZO.OOO' / by mcrchcl ogicsl
observation, selected area electron d it -fraction f=^ED) , and energy dispersive X-ray
micrc-an. = i v=;s ( E D X ) . In a level I analysis (not recommended by EMSL)
EDx, a n a l y s i s is emitted and chances -for error and amoiguity increase.

1. ^i:-3te 3., Aqarwal 5.C., end Sistans R.D. 19S4. Methodology ^sr tre ^esS-rs^e^t ot Airborne ftstest:; by E'ect^:r
M: :r:=:::v. :ra->t Fsscrt. Wasni-gtin, D.C. : Gf-ica at" Research ana C'evs! client, US £.iv:rcifflental ProtKticn Agency,

Deborah L i t t l e
IGNI

1984 University OT Illinois, Center tor Election Microscopy
EM5A Ce-ti-ied Electron Microscopy Technologist

\.*~":>-i?7'7 Fierce Junior Col lege, Phil adelc^ia

EMSL: 5incs lr"0
l377-c"=sent Chi ldren's Hcsoital ot Phil adel ch ia ,

Research Technologist in Electron M I C ? - O S C O D V Lsb
^5!ic°r: Electron Hicrcscooy iociety ot Siserica.

DIRECTOR: Peter Frasca, Ph.D.
'EDUCATION
Rensselear Pol -/technical Institute, Troy, New York tB

1974 PhD(Physics), 1969 MS, 1967 BS °
EMPLOYMENT.

EMSL: Pounder 1981 §
l^TT-aj Thomas Jet'terson University (Phil a. PA) i-1

Research Associate Pro-fessor
Director o-f Orthopaedic Research ^
Director o-f Ul trastructure and X-Ray Microanal ysis Laboratory o
Member c-f Prot'essorial and Graduate Faculty w

Cemcer: American Industrial Hygiene Society; Aaerican Cheaical society: Ptiiia. Electron Microscopy Society;
Scanning Electron Microscopy Society,National Asbestos Council .

Dr. Prasca has deaonstrated extensive exoerierce in erectron Bicroscopy of asbestos acquired through 7 years of analysis
o-f assestos found in air, water, bulk and soil sacoles. He inplenented an SEM retncd which aade £01 analysis of asbestos
filters c:ji«e'>cia! 1 y feasible.This led to a publication in the EFAs rro:e°d'.n;s of the Mortshop on Honitarlng and Evaluation
of Airborne •ist'stss Levels Following an Abatement Prograa 03 225-222, April 1965,
ELECTRON r-1ICROSCOF=-E sinicd EDX «^hxl*^LYZER

MICROSCOPE: JEOL t&O CX-II Analytical STEM
EDX ANALYZER: P6T System 4 w i th Beryllium window detector
Instruments are routinely calibrated on the -first work day o-f each month* OOCi* J.
and fo l lowing instrument repair. ^



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

KS HADDCK i'/ENL€

08108

1056 5TELTW *«D
P!BCATA*Af, H.J.

06S53
201-SSK'550

1EOO FEACHTPEE 5TPEE7
ATLANTA. <2E:F3!A

Thu.rsdav , October 13, 1990

5EDFJF.B, rASS.
01720

Rov F. Uestcn
PEAC Project/ 3=A Pan tan Decot
22vO Woccb--i<-ge Avenue/Si dg . 20' Annex
Edi=on, .VJ 05637-367=

Asbestos Fiber Analysis by Transmission Electron Microsccsv (TEM) ,
5e:ect:vs Area Electron Di'f-fracticn (SAEDt and Energy Dispersive
:<.-=• ay Micrcana'ysis (EE'X) —— EPA LEVEL II Pertcrmed Sy The
Ya.-nsts et al . Method.

F: OJECT : 334"7-21-01-3426/Mi1 1 ington Asbestos
SAMPLE IDENTIFICATION : 0456=
LOCATION : Resid. #l/Kitchen 4'
VOLUME : lOl^.OOO ^iters
Srid Qoenings Analv-a.j : 10

Condition: Accectable.

C : o r-J C»
1. Numoer of Assestos Fibrous Particulates (AFF) Analysed : 5

2. Numbe" o-f Nienasbestos Fibrous Particulates Analyzed : 28

3. Number o+ Ambiguous Fibrous Particulates : 0

4. Tyseis) of Asbestos : Chrysotile,Actincl:

~.>, Concentration of Asbestos Fibrous Particulates : 0.0031
(in AFP/cc or million/m")

Concentration Detection Limits 0.0006

6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 am (microns) in length :(0.0 V.) 0.0000

tin AFP/cc or million/in*)

7. Mass of Asbestos Fibrous Particulates : 0.4426
(in nanograms/m")

Mass Detection Limit s 0.0001

8. Mass due to Asbestos Fibrous Particulates eaual to or
greater than 5um (microns) in 1

(in nanograms/m* )
Comments: Filter

Nonasbestos f

Peter Frasca, PH.D.
Presiaent

Th» tttoorttorx !• bnlx r«««n«lbl» for 41

Type: MCE, Filter
ibers present were:

*

Laboratory
Supervisor

a
b»r» c*unt*4 In «IMr«/Wb

ength : (0.0 7.) 0

Size: 25mm.
Fibers Containing: (Ca> .

/f !(. WA
Approved

Signatory
Mtf n*t in 4ib»r*/eCi wAtcn l» d«p*nd«nt

. 0000 t»o
o
o
M

1— i
CD

"*-*«.* o
r >J

A 000i<:
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Sample: 04869

FIBER TYPE and FIBER SIZE DISTRIBUTION

TCTAL TOT^L
CHRYSOTILE ASffHIBOLE AMBI&OU; NON'fiEFESTDS fisBES'O; PiRTICJLfiT

COUNT

Part i c u ! a t 5 5 ft>aly:ed: 4 1 0 3 8 5 - 2

# :t Fartic'j'ates en. Whole
Fi' tar '.in HI! liens): 0.0257 0.0064 0.0000 0,2*39 0.0321 0.2"^

Ccncertration 3*
Fart::ulatss i;n :si!!:or"!i3!: 0.0025 0.0006 0.0000 0.0229 0.0021 0.0171

" CT Ccunt i^e ts ?arti:uiates
^ ~j an in Isngth:

I [cunt !JL:e ta ciber=:

Z ']ount due to .latricss:

4 Court iue t: Eunj'es:

V Ccunt due to Clusters:

MASS

Concentration (in ng/i*) :

1 o» tess due to
Participates > 5 M in length:

"i Mass due to Fibers:

1 Mass due to Matrices:

2 la;: due to Bundles:

due to Clusters:

U.'JW*

25.0005

75.»)02

O.OOOZ

O.CKXiZ

0.2667

O.OOOZ

32.521Z

67.479*

O.OOOZ

O.OOOZ

u.'jwi y.'.v.:.4 —

V • JV'Vfc -* • - . v »

100.000Z O.J'K'i

o.oooz o.coc:
O.OOOZ 0.000*

.176T

O.OOOZ ——

O.OOOZ ——

IQOtOWA

.owz — •

O.OOOZ ——

— v.wv*

— 20.0002

— 3C.OOOZ

— O.OOOJ

— 0.000?

— 0.443i

— O.OOOZ

V i V v"«'"«

—— O.OOOZ

~— -

08
0

o
o
M

—— ,_,
00
o
00

A 00013



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

METHODOLOGY s Yamate et al . 1934 C13, EPA level II
Air samp las are first coated with a thin layer o-f carbon in a vacuum evaaorater. Small

sruares (approximately 3mm X 3mm) are subsequently cat out -from the coatee! filter and place
, car; on siae dewn onto TEM copper grids and placed in a Jaffa Wick cnamber either :

w;th chloroform (for cc-' ycaroonate filters) or acetone (fir MCE filters'.
Ir, trie TEM analysis fisers are scrutinised at about 20, 000 X by morphological

ocse'-vation, selected area electron diffraction (SAED) , and energy dispersive X-ray
micrcaralysis <EDX') . In a level I analysis (not recommended by EMSL)
EDX ara'ysis is omitted and chances for error and ambiguity increase.
!. floats 5., Agarwa! S.C., and Siobons 5.0. 19S4. .lethodalcqy *'cr the •"easuraaent of ^irfccrne ^siestas by Electren
Micros-racy. Draft Reccrt. Uashingtan, D.C.: Office 3f MHPCh ard Deve'ccMnt, US Eivir:n.iienta! Prctection Agency,
Contract No. 68-02-3266
*^rs|*^L_VST s Alfred Baltz

EDUCATION
1^44-^9 Heidelberg University, Sermany.

W Physics, MA Physical Chemistry

EMSL: Since 19S4
1963-54 Sperry Computer System (Blue Bell, PA)

Electron Microscccist , Principle Physicist,
Staff scientist and Manager.

1960-65 Prank? in Institute Research Laboratory (Phil a. PA)
Sr. Phy=i::st, Electron ITicrcmcopist .

195^-iO Atlantic F'efinery Company, Sr. Physicist.
leiTier: ?h:!aaeicf!ia Electrsn .licroscaoy Society (Chli(*»J 1974-75);

Intsmationa! Society for Hybrid Wicroel«traiics;
Asserican Physical society: Electron Microscow Society of

DIRECTORS Peter Frasca, Ph.D.
EDUCATION
Rensselear Polytechnical Institute, Troy, New fork
1974 PhD(Physics), 1969 MS, 1967 BS
EMPLOYMENT >
EMSL: Founder 1981 §
1975-85 Thomas Jefferson University (Phila. PA)

Research Associate Professor o
Director of Orthopaedic Research 3
Director of UItrastructure and X-Ray Microanalysis Laboratory
Member of Professorial and Graduate Faculty M

neuter: American Industrial Hygiene Society; American Chnical Society; Phila. Electron Microscopy Society; °°
Scanning Electron Microscopy Society ̂ National Astmtn Council . vo

Or. Frasca has deoonstrated extensive experience in electron ucroscspy of asbestos acauired through 7 years of analysis
of asbestos fouftd in air, water, bulk and soil saiples. He iipJesented an SEN nethod Nhidi oade SEN analysis of asbestos
filters commercially feasible.This led to a publication in tht EPAs Proceedings of the Mcrkshop on Monitoring and Evaluation
of diroorne 4sbestos Levels roll cuing an Abatement Prograi pp 225-232, flpril 1985.
HLECTROM MICROSCORC «uncd EDX ^|sJ*=s»l_Y2 ER

MICROSCOPE: JEOL 100C Analytical TEM
EDX ttttLYZER: Kevex Delta III System with Beryllium window detector
Instruments are routinely calibrated on the first work day of each month .
and following instrument-repair. A
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Sample : 045.= 3

Fiber's'' Less than 5 >M in length'

1 0 O
P
E
F,

er

N

60.
5O_

4 O
3 O.

1O_

1 GO

0.025 0.05 0.075 0.1 0.25 0.5 0.75
Approximate Fiber Diameter in .wn 'microns)

1.0 1.5 Larger

Fiber(s) Greater than or Equal To 5 urn in length*

P

E
P;

C

E
N
T

1 O O I
f_ .

so_
70_
6O_
5O_
4O_
3O_
2O _

0~

ssO
O
O
M

00
M
U>

O O O O O O 0 0 <I) O

0.025 0.05 0.075 0.1 0.25 0.5 0.75
Approximate Fiber Diameter in um (microns)

1.0 1.5 Larger

"Sum O'f both histograms represents 100Z erf Chrysotile fibers.

A 00014



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Transmission Electron Microscopy (TEM) Paw Data

I intensions in urn (microns'1 . Mass in Ficcqrams
•3F-ID

IFENING

1
i

*.

3
3
3
4
4
5
6
1
~
9

10
10

i-RLJCTURE
*

1 - 4
7 - 9

10
11 - 14

1C

16
17 - 18

1?
20 - 24
25 - 23
23 - 32
33 - !•»
25 - 36
37 - 12

43

TIFE

iiatri>:

fiber
Mtrix

siatrix

natriv

ASK3TOS
HFE LENGTH

nonasbestos
nonasbestcs

chrysctre 1.500
nor.jabestos

chryscti'e 3.000
chrysotile 1.000

rcnasbeitcs
tetinaiite l.:'Xi

nonasbestcs
ncnasbestcs
nonas&estas
îor asbestos

nonasbestos
ncnasbestos

chrysctile l.OCO

TKIC:<?€=5 WIDTH dASS

0.0300 0.5000 0.0'75

0.1500 0.1373
0.1000 0.1000 0.02iO

0.2500 0.2500 0.2912

0.2500 0.2300 0.1625

Mass ot Ctirysatile Particulates 0.4238
Mass of mnohibole Particulates 0.2912
Total Mass of Asbestos Particulates 0.7051

o
o

00

feiosite, Anthophyllite, TreaolitB, Actinolite and Crocidohte are classified as Aaohiboles.
STRUCTURE TYPES '
Fiber - a riber is a oarticle with an aspect ratio ).3:1 and parallel sides. Thickness is equivalent to diaaeter.
Bundle - a bundle is a garticulate composed (rf Hbtrs in a parallel arrangement with a fiber spacing < 1 diaaeter.
Cluster - a cluster is a particulate with intertixtd fibers in a rindoa arrangeaent.
Matrix - a aatrix is a -fiber or fibers with one *rtt end and the other end hidden by a particulate.

A OOGi5



c. n o i c,m <*in MIIML. 1910 •« wnitancc i \' MIWM i c/ uc » cu it

IICJTID Rc.yF.W'sSU.d, !t.t , Tdiion SAMPLE IT' 0-!.??.9
SAMPLE LOOAI ION:

Resi<l.in/ Kitchen^
r'f .'.T: J-X.'-Ll-Ul-.^l^.'MlluljtWiAsDestOS

FILTER sl-c (^\
r il TETi TV' PE /CO V" GR ID 0 PEN IPOS :

^~^ (BsBundle C*Cluster MsMatrlx)

GO
G*

/
")
^

V̂
f

fr
^
<&

&i
tit

1

NON
ASB

fa
^
-^
£~-

5<-/-
fy~h* ^

,̂
&S

(n

'

Chrysotile
Length

/.3T
^ £)

///O

Thick

^5?
&&

_0,2S

Nonasbeslos Fibers Present

Scooe #: O? , Date: fA / / '

Ana

Q.C

C

lyst:

Tvoe
Width

6fifl.
f^~

u > 2-S/

Length

'I/O

Thick

Otl

/

4

Type
Width

ajn/

r ^
£-\
— ̂
^

D (i) Gypsum
D(2) Glass
D(3) Cellulose
D (4}Qrganic Fibers
O^TFtoers Containing

1'

CAL ^Jf-fo-,^ /z*n^
. Check; t-^ ^

juter: Ar*77/

K -re D Spectrum D SAEC

Tvoes

>n*

Length

?— v

47'

Thick
Type
Width

10199.00 %

If
4

^ IF ASHED *
37mmQ- 1.13
25 mm O - 2.49

K 0
% Resuspended/100

X> Resuspended -
Am phi bole

Length

/,-sf

Thick

&.2g

Type
Width

4,25V

Length

9- //

Thick

r- /̂;<

HAND CALCULATIONS

"GridBoxf(Xi<9Ac7QQ

u> = C// 0 Oe*<f '

Row ./Q>JCd. /O-

Type
Width

//&

"*.

§
O

o
0

RRer Accepted for Analysis: Yes Q/No D H
If No, Reason for Rejection:

A



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

METHODOLOGY : Yamate et al . 193* C i ] , EPA level II
Ai>- Eamo'es are -first cc-ated witn a thin layer of carbon, in a vacuum evacorator. Siral 1

squares -.aoprc;; i mat el y 3mm X 3mm) ara subsequently cut out from the coated -filter and placed
carbon sisa dowr onto TEH cooper grids and placed in a Jaf fe Wick chamber either
witr chl cro*orTi ' tor DO'ycarbcnate fillers) or acetone <fcr MCE - f i l ters) .

In the TEM analysis fibers are scrutinized at about 20,000 X by morpho'ognal
cosarvat ion, se' -acted area electron diffraction '.SAED) , and energy disoersive X-ray
(nicroanal--iis (EDX) . In a level I analysis (not recommended by EM2L)
EDX ana lys is is omitted and chances -for error and ambiguity increase.
1. 'a^ats 5., Asarwal S.C., and Sibcans R.D. 1964. Methodology fcr f-e y93=urement s* flirbcrne Agbestas bv E-ectron
*li-"•:;:•::•/. Dratt Peocrt. Washington, D.C.: Office of Research and Development, 'JS EivironiDenta! Protecticn Agency,
C:ntrict Nc. iE-02-22ss

l_ V ST s Deborah L i t t le
EDUCATION

1994 University of Illinois, Center for Election Microscopy
EtiSA Certified Electron Microscopy Technologist

1975-1977 Pierce Junior Col lage, Philadelchia
£>i&!." YMENT
EMSL: Sines 1990
1977-F'-e=ent Children's Hospital of Philadelphia,

Research Technologist in Electron Microscopy La.b
"sneer: E'ectrcr '•icrcsccay Society of ftaerica.

B O R<^T O R V DIRECTORS Peter Frasca, Ph.D.
EDUCATION
Fensselear Pol -/technical Institute, Troy, New York
1*74 P-hEKPhysics) , 1969 MS, 1967 BS >
EMPLOYMENT §
"EMSL: Founder 1981
19̂ 5-55 Thomas Jefferson University (Phila. PA) o

Research Associate Professor 2
Director of Orthopaedic Research
Director of Ultrastructure and X-Ray Mic>oanalysis Laboratory M
Member of Professorial and Graduate Faculty °>

Member: Aoerican Industrial Hygiene Society; American ChMicil Society; Phila. Electron Microscopy Society; o\
Scanning Electron Microscopy Society,National Asbestos Council .

Dr. Frasca has aeacnstrated extensive experience in electron licroscopy of asbestos acquired through 7 years of analysis
c* asbestos found in air, Mater, bulk and soil sanples. Hi ioplecented an SEM oetnod which tade SS1 analysis of asbestos
»iiters coamerciaily feasible.This led to a publication in the EPAs Prsceedings of the Morkshoo on Monitoring and Evaluation
:t' ̂ irtcrre Asbestos Levels Following an Abatement Progra ao 225-232, April 1965.

E L_ E CT R Orv| MICROSCOPE &.r» cd EOX ^t^tf=^ I_V Z E R
MICROSCOPE: JEOL 100 CX-II Analytical STEM
EDX ANM-YZER: PGT System 4 w i th Beryllium window detector
Instruments are routinely calibrated on the first work day of each month
and fol lowing instrument repair. ^ 000X7



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

108 yADKSN AVENUE
aEsTMQNT, N.J.

06103
i'l-=55-1500

1056 STELTQN ROAD
PIECATAWfiY, N.J.

OS858
201-=i:-0550

1SOO FEACHTFEE 5TFEET 2 Ce 4NGELG DPI
ATLANTA, GESEIA BEDFORD, PAS:

30209 01730
404-255-4044 617-275-70EO

Thursday, October 13, 1990

P-cy F. U'eston
F-EAC Froject/GEA Raritan Dspct
2B°0 Woodbridge Avenue-'Bl ag. 20*9 Anne:;
Edison, NJ OS537-3679
Asbestos Fiber Analysis by Transmissicn Electron Microscopy (TEM) ,
Selective Ares Electron Diffraction (5AED) =nd Energy Dispersive
X.-^ay Microanalysis (EDX) —— EPA LEVEL II Performed By The
Yamate et al . Method.

PROJECT : 3347-21-01-3426/Millingtori Asbestos
SAMPLE IDENTIFICATION : 04367
LOCATION : Res id. tl/Kitchen
vCLuME : 10220.10C Liters
Srid Qcenings Analyzed : 14
Sample Condition: Acceptable.

1. Nurober or Asoestis Fibrous Particul ates (AFP) Analyzaa :

2. Number of Nonascastos Fibrous Particul ates Analyzed :

3. Number of Ambiguous Fibrous Particul ates :

4. Type's.' of Asbestos :

5. Concentration of Asbestos Fibrous Particul ates :
?/cc or m i l l ior./m")

Concentration Detection Limit:

6. Concentration due to Asbestos Fibrous Particul ates
equal to or greater than 5 am (microns) in length :(0.0 X)

(in AFP/cc or million/m")

7. Mass of Asbestos Fibrous Particulates :
(in nanograms/m*)

Mass Detection Limit :

S. Mass due to Asbestos Fibrous Particulates equal to or
greater tnan 5um (microns) in length : (0.0 X)

(in nanograms/m* )

56

0

Chrysotile

0.0009

0.0004

0.0000

0.0346

0.0000

0.0000

So

Comments: Filter Type: MCE, Filter Size: 25mm.
Nonasbestos fibers present were: Fibers Containing: (Mg ,Fe) (Al ,Si) .

00
M
-J

Peter Frasca, PH.D.
President

Laboratory
Supervisor

lx r»«wi«lkl* «ar «lb*r« count ,* «. ...

Approved
Signatory OOOiS
unicll !• «*»*nd*nl



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Sample: 04867

FIBER TYPE and FIBER SIZE DISTRIBUTION

CHfirSOTILE flKPHlBCLE fiMBIGUOUS NONA5.E3TD5
TOTAL TOT^L

AEHE3TCS PARTICL'LATES

COUNT

?art:;_l.tes Analyzsd:

I 3-f P_rticj'at_s on Whcl
Filter (in millions! :

C3ncentrat::n of
fjrt::ulates ;'in siMian/a'!:

: ct Count due to Particulates
_ 3 an in length:

: Count due to Fiber;:

: Count due to Matrices:

: Csunt 3ue t; Bundles:

: Count due ts Clusters:

MASS

Concentration (in ng/«") :

: of Mass due to
pjrticu'ates > 5 M in length:

: Mass due to Fibers:

: Mass flue to Matrices:

: Mass sue to Bundles:

4 Mass due to Clusters:

0.0092

O.OCC9

o.ooo:
50.000:
50.000:
o.ooo:
o.oco:

0.0346

o.ooo:

64.25.:

33.744:

o.ooo:
o.ooo:

0.0000 0.0000

0.0000 O.OCOO

o.oco: o.ooo:
o.ooo: o.ooo:
o.ooo: o.ooo:

o.ooo! o.ooo:
o.ooo: o.ooo:

0 /_w\ _ _iQUW

o.ooo: —
O A/UVW ___ . __

.WUZ

O.OOW ——

0.000: ——

O.OOOZ ——

0.2567 0.0-J92

0.0251 O.OOC9

V i «/VV if

— so.ooo:
— 50.000:

• Wu*

—— 0.0346

— o.ooo:
LL •̂til'

UJ • / ̂ "f *

— o.ooo:

— o.ooo:

0.2.53

0.02.0

_ ___

§

0
0

00

00

A OOOJL9



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Sample : 04G67

CMRVSOTI

Fiber(5) Less than 3 w in length"

E
N
T

1OO.
9O_
80.
7O.
6O_

10O

o
0 .05 0 . 075 0.1 0 .25 0.5 0 . 75

Approximate Fiber Diameter in .tun (microns)
1 .0 1.5 Larger

Fiber(s^ Greater than or Equal To 5 .wn in langth"

p
E
R
c
E
N

T

^ol
eo_
70_

wO

5O
4O_
3O_

2O

•*• -^_
0

a*
COo
o
o
f-i

00
M
vo

O O O O O O O O O 0

0.025 0.05 0.075 0.1 0.25 0.5 0.75
Approximate Fiber Diameter in urn (microns)

1.0 1.5 Larger

"Sum of both histograps.represents 100Z of Chrysotile fibers.

A 00020



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Transmission Electron Microscopy (TEM) Paw Data Sheet

Samele : 04367

Dimensions in um (microns). Mass in Picograms.
KID STRUCTURE ASBESTOS

OPENING t TYPE TYPE LENGTH THICKNESS '̂ ilD'H

1 1 -4 nonasbestas
2 5-3 ncnasbestas
2 9 - 1 3 ncnasbestos
4 1 4 - 1 6 . ncnasbestas
5 1 7 - 1 8 nonasbestos
6 19 -22 ncnasbestos
7 2 3 - 2 4 nonasbestos
8 25 - 23 • ncnasbestss
9 25 - 22 nonasbestas

10 2* - 36 nonasbestos
11 3 7 - 4 1 nonasbestos
12 42 - is ncnasbestas
12 4° - 51 nor.asbestos
14 52 - 56 ncnasbestas
14 57 -atriii chrysotile 1.000 0.1000 0.1000 0.02iO
14 56 -fiber chrysctils 2 .SCO 0.1000 0.0511

Mass of Chrysotile Particulates 0.0771 Q
»lass of Amphibole Particulates 0.0000
Total Mass o* AsDestas Particulates 0.0771 o

o
\->

site, Hnthoohyllite, Trentolite, Actinolite-yd OrocidoHta are classified as Amphiboles. ^
STRUCTURE TYPES »
Fiber - a fiber is a particle with an aspect ratio > 3:1 and parallel sides. Thickness is equivalent to diameter, c:
Bundle - a bundle is a particulate composed of fibers in a parallel arrangement with a fiber spacing < 1 diaoeter.
Cluster - i cluster is a particulate nith intended fibers in a randot arranqeuent.
Matrix - a matrix is-a_fiber or fibers with one free end and the other end hidden by a particulate.

A. ooo^i



E M 5 L I CM A»H ANALYSIS WyKIWIttl (TAMA 1t.) LfcVfcL U

! .-F.'^R/iK'fVf >/' v'l
'! ir'iT iD P.OV T Wei-r.;.r,.. I.-,-, CJL-o SAMPLE ID: C4S57

SAMPLE LOCATION:

I tv. JL'.l : AH, -Ji-Jil -.-!,:-' r. Tiiir.jfv.fi Asbesfus

YOLl.lKEfl.rrEF;?.):
Fit Icn slZEx^v
•K.TTP.T.'F/ .fvfrn ro GRID OPENING":

^-" {B.Bundfr CvCkntcr MrMatrlx}

GO
* G*

f

r^-
^
''/-i
^\
P\
-̂ 7

^<i
ft/ 1
5

Non

Sco

Ana

Q

C'
Pic,

Typ<

K/vi

asbe

pe#

lyst;

:h

\rt(

NON
ASB

^~

fy-
^
<?
^
i^-
}^-
^
6
•^
•̂
-y

^

1

Chrysotile
Length

//i^l

Thick

/O. /

istos Fibers Present

: ̂ 2.,. Date: / (D /

Width

A//7

Length

^ <r

Thick

<0//

TVtM
Width

/
(

^

DC!) Gypsum
D(2) Glass
O (3) Cellulose
a (4J9fganic Fibers
GMSJFibers Contaibing

//Yl£ F'P'IAf.S'l
i~f

/^x ^^'±1 fi

8Ck f̂e^^

Jr jj^//

jre D Spectrum D SAEC

iS

in«

/
/

Lmgth

X"-:

^ ^

^

s
—~~

Thick

\

J)
V
T ——

Tvp>
Width

10220.10 -V

r? ,

NF'ASHED*
37 mm Q. 1.13
25 mm O • 2.49

Ki %Resuspended/lOO
>i Resuspended -
Amphibole

Ltngth Thick Width L«ngth Thick Width

HAND CALCULATIONS

(«5iw(>5 — > 0.ft£-42 [IT)

/^3/^/rei7

Grid Boxf y/oQ^ Row_

— u» cTZrsy

£L.Col. W /
O

0
Fitter Accepted for Analysis: Yes D^No D M

If No, Reason for Rejection: £
•!•.•



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

METHODOLOGY s Ya.Tiate et al . l'8-i m, E=A lavs' II
Air SST.D'SS s^e fi'-st coated with a thin layer c-f carbor in a vacuum evacoratc-r. rma11

sauares (aasrcxiniats1 y 2mm X 3mm) are subsequently cut out tram the coated -filter and p iaced
caraon sifle down onto TEM copper grids and placed in a Jaf-fe Wick chambe- either
with cnlcrctcrm <»or ocl-/carbonate filters) cr acetone (tor MCE f i l ters).

In the TEM analysis -fibers are scrutinized at about 20,000 X by mcThol cgical
ccservation, selected area electron diffraction (SAED) , and energy discersive X-ray
nucrcanal y=is ( E D X ) . In a level I analysis (not recommended by EfSL)
EDX analysis is emitted and chances -for error and ambiguity increase.
1. Yamate 3., Agi^a! 5.C., and Gibbons R.D. 1994. Methodology re*" ths "eas-jrsTer't :* Airj;:rne Asoestas by E'ec*r;n
Hi:r:s-::ov. Dra*t RsDGrt. Washington, D.C.: Orrica or Sesearcn ar.d Develccnent, 'JS Envircnserstal Protactian Agency,
Contract Nc. c?-02-2:46

YS~r s Deborah L i t t l e
EDUCATION

1^84 University o» Illinois, Canter tor Electron Microscopy
EMSA Ce^ti-ied Electron Hicroscopy Technologist

1975-1977 Fierce Junior Col lege, Philadelphia
EMPLOYMENT
EMSL: Since 19^0
1977-Fresent Children's Hosoital o-f Philadelphia,

Research Technologist in Electron Microsccry Lab
Meinbar: Electron Hicrosc:Dy society ot America.

B O R^T O R Y DIRECTORS Peter Frasca, Ph.D.
EDUCATION
Rensselear Pol-/technical Institute, Troy, New York

1974 FhEKPhysics), 1969 MS, 1967 BS '
EMPLOYMENT i

EMSL: Founder 1981
1^73-55 Thomas Jefterson University (Phila. PA) '

Research Associate Pro-fessor !
Director o-f Orthopaedic Research '
Director ot Ultrastructure and X-Ray Microanalysis Laboratory
Member o-f Pro-fessorial and Graduate Faculty

Member: American Industrial Hygiene Society; American Cheaical Society; Phila. Electron Hicroscopy Society;
Scanning Electron Microscopy Society,National Asbestos Council .

Dr. Frasca has demonstrated extensive experience in electron iicroscopy of asbestos acquired through 7 years of analysis
ot asbestos found in air, Mater, bulk and sail saooles. He ioplenented an SE1 aett-od which nade SEH analysis of asbestos
filters :2aiitercially feasible.This led to a publication in the EPAs Proceedings of the Wort-shop an Monitoring and Evaluation
o* fUracrne Asbestos Levels Following an Abateacnt Progpa oo 225-232, Aoril 1985.
EL-ECTROM f-IICROSCORE air» cdl EDX *^l"sjV=*L_YZ ER

MICROSCOPE: JEOL 100 CX-II Analytical STEM
EDX ANALYZER: P6T System 4 with Beryllium window detector
Instruments are routinely calibrated on the first work day of each month
and - fo l lowing instrument repair. . ri/w«->

A. UUU*-o



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

108 HADDCN AVENUE
WEETW, N.J.

oe:o3
609-353-4300

105s STELTGN SQAO
FISCATAWY, N.J.

C6S58
201-981-0550

1SOO FEACKTFEE iTSEET
ATLAN';, SECF.5IA

20309
404-355-4046

Thursday, October 13, 1990

2 De ANGELQ [FIVE
BEDFORD, MASS.

01730
617-275-7060

Roy F. Weston
F£AC Proj=ct/S=A Par it an Depot
2B90 Woodbridge Avenue/Bldg. 209 Annex
Edison, NJ OSS37-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM) ,
Selective Area Electron Di-f-fraction (SAED) and Energy Dispersive
X-Ray Microanalysis (EDX) —— EPA LEVEL II Performed By The
Yamate et al . Method.

PROJECT : 3347-21-01-3426/Millington Asbestos
SAMPLE IDENTIFICATION : 04863
LOCATION : Fesid. #l/Baby Room
VOLUME : 10338.800 Liters
Grid Coenings Analyzed : 16
Sample Condition: Acceptable.

1. Number o* Asbestos Fibrous Particulates (AFP« Analyzed : 1

2. Number or Nonasbestos Fibrous Particulates Analyzed : 137

3. Number ot Ambiguous Fibrous Particulates : 0

4. Type (si o-f Asbestos : Chrysotile

5. Concentration o-f Asbestos Fibrous Particulates : 0.0004
(in AFP/cc cr million/in')

Concentration Detection Limit! 0.0004

6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 am (microns) in length :(0.0 X) 0.0000

(in AFP/cc or million/m')

7. Mass o-f Asbestos Fibrous Particulates : . 0.1009
(in nanograms/m*)

Mass Detection Limit : 0.0000

S. Mass due to Asbestos Fibrous Particulates equal to or
greater than 5m (microns) in Imgth : (0.0 X) 0.0000

______ (in nanoarams/m* )______________________________________

14
oo

Comments: Filter Type: MCE, Filter Size: 25mm.
Nonasbestos -fibers present were: Fibers Containing: (Al,Si). »o

Peter Frasca, PH.D.
President

Laboratory
Supervisor

Approved
Signatory

UUU— 4



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Sample: 0̂ 363

FIBER TYPE and FIBER SIZE DISTRIBUTION

CHR?SQT;LE AMPHIBDLE AMBIGUOUS NONASBESTCS
TOTAL TOTAL

AEeE57G3 PARTICULAR

COUNT

Particulates Anal y: ad:

I or Participates en Whole
Filter (in -mlhens):

Concert'-ation c*
Farticulates 'in tii;iian/a'i:

1 2*" ":!_nt due ta ^articulates
> 3 «s» in 'ength:

2 Cou?t due to Fibers:

* Ccurt ice ta .latricss:

'i Count due tc Bundles:

I Count due to Clusters:

MASS

Cincjnt-aticn (in ng/a'l:

I or Mass due to
farticulates > 5 «• in length:

'i lass due to Fibers:

I lass due to Matrices:

I lass due to Bundles:

X fass due to Clusters:

0.0040

0.0004

0.0000

0.3COO

0.0000

137

0.5494 0.0040

0.0004

1J3

0.5:24

0.0535

0.000*

0.000*

100.000*

0.000*

0.000*

0.1009

0.000*

0.000*

100.000*

0.000*

rt fuuw

C.CCO* 0.000"

0.000* 0.0002

0.000* 0.0002

o.ooo* o.ooo*
o.ooo* o.ooo*

O iVUW __.QQW

0.000* ——

o.ooo* —
0.000* ——

__ 0.000* ——

'j.0';a

•Uw* .....

— o.ooo* —
O rtAAV _ _

D

D

A 000^5



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Transmission Electron Micrcscopv (TEf*!-1 Paw Data Sheet

Samo1e : 04863

Dimensions in um (micrcns) . Mass in Piccgra.ms.
GfCD STPi'CTLKE ASBESTOS

OPENING * TYPE TYPE LENGTH THICKNESS WIDTH !"AS3

nonasbestes
ncnascestes
norasbestas
nonasbestos
ncnasbestos
nonasbestos
ncnasbestos
nonasbestos
ncnasbestos
ncnasbestos
nonasbestos
ncnasbestos
nonasbestos
nonasbestos
nonasbestof
nonasbestcf

aatrix chrysotile 2.500 0.2000 0.2000 0.2600

I
2
3
4
5
6
7
a
9
10
ii
12
13
14
15
16
16

i
10
17
27
37
46
5?Ofc

60
70
77
39
97
107
115
121
129

1

- 9
- 16
- 26
- 36
- 45
- 51
- 59
- 69
- 76
-39
- 96
- 10s
- 114
- 120
- 126
- 137
3S

Mass ot Chrysotile Participates 0.2600
(lass oi AfTiDhibale Participates 0.0000
Total Mass of Asbestos Participates 0.2600

Afflcsite, Anthophyllite, Tremlite, Actinolite and Crocidolite are classified as Aephiboles.
STRUCTURE TTPE3
Fiber - a fiber is a particle with an aspect ratio > 3:1 and parallel sides. Thickness is equivalent to diameter.
Bundle - a bundle is a participate composed of fibtrs in a parallel arrangeient with a fiber spacing < 1 diameter.
Cluster - a cluster is a particulate with intemixed fibers in a randoa arrangeaent.
Matrix - a utrix is a fiber or fibers with one frw tnd and the other end hidden by a oarticulate.

1
o
o

00to

A OOG-J6



£. M S L, i CM Min MnMkfaia vvvm*ancci IIMIMMICJ LCVCL. u

pi I1*ATV»PfY * 3 u .17 >> h-t T>t MHr

.fi...-jc-:i

rlLltRSI
r.i •-f.-r.

GO

-

Non

Sco|

Ana

Q.

C
Pictu

Tyfx

G*

I
2\
-^2

£/

,-T/^-•'7
VvK:
//
'/-r

hr

/4~
sj\
l/(f

asbe

DC#

yst^ ——— ̂ __ —

F;o , F '.V- ;»..,,. ;h. . , £ Jiio« SAMPLE 10 54C63
SAMfLE LOCATION:

: r^7-^i-oi-;-:-i!=iir.wir,.jiohAsi»5tos

rVTfvV/ P-: GRIDOPCDIMGC: /^

-̂̂  (BsBundl* C«Chi«t»r M=Matrlx)

NON
ASB

^

ty

n/
10
Vy,i.fy
/o7
i',3-
V

^/i
-V
^V
V
'

f

Chrysotile
Ltngth

'

•5,5"

Thick

6,̂

>stos Fibers Present

-^ Date: /O //'

r?(7 ditto

Width

^ % ̂
J\ CP*./ t

Ltngth

?,

Thick
TVP*
Width

/
/
/
(
^~

D(i) Gypsum
D (2) Glass
Q (3) Cellulose
D(4)Organic fibers
CUejfFibers Containing

MS &
1 ' '

\ —— >
ArX—-.heck: j£> \

jter pPCrf
/ *

ire D SpectrumD SAED

!S

n«

Ungth

X-N

1

^

__ X

Thick

K
j
/

/

Type
Width

•Hnnofii
.30 \
/

i

'-'IF ASHED '
37 mmO - 1.13
25 mm Q - 2.49

K~ % Resuspended/100
'/. Resuspended -
Amphibole

Length Thick Width Ltngth Thick

HAND CALCULATIONS

{^?M«} —— > 0.0t42 {TT} _ 0

GridBoxf^\999' Row

= O.uTrQS/

TVPt
Width

§
0

—————————— o
/ o

"/o- /A M

Fitter Accepted for Analysis: Yes Q No D ^

If No, Reason for Rejection:
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

M ET H O D O l_ O G Y : Yamate et a« . 1 =34 C1 ], ERA 1 eve 1 I!
Air samples are first ccated with a thin layer of carbon in a vacuum evaocrator. emai l

scuares (aocro;< i>n3tel y 3mm X 3mm) are subsequently cut cut -from the coated -filter and placed
carter, side dawn CD-CO TEM copcer grids and placed in a Ja»fe Wick chamber either
>.:th cn'crofcrm (»or polycarbonate -filters) or acetone (-for MCE -f i l ters).

In the TEM analysis -fibers are scrutinized at about 20,000 X by morchol ogical
ooservation, selected area electron diffraction (5AEB) , and energy disoersive X-ray
microanalysis (EDX; . In a level I analysis (net recommended by EM3L)
EDX analysis is emitted and chances tor error and ambiguity increase.

1. va.iate 5., Agarwa' S.C. , and eisbcns R.D. 1994. Methodology -for the ^easareaiept s- Airborne A=best:s by E'ect"2R
Bi:rcs;cpv. Dra*t Rescrt. Washington, D.C.: O-rtics ct Research ano Dave'caaent, US Envirsrsenta; Protect ion Agency,
Cor.tract Nc. s3-02-22i6

YS"T s Deborah L i t t l e
EDLCATICT;

1984 University o* Illinois, Center -for Electron Microscopy
EMSA Certified Electron Microscopy Technologist

1975-1977 Pierce Junior College, Philadelphia
EMPLOYMENT
EMSL: £i-ce 19'=0
1977-Pressnt Children's Hcsoital o-f Phil adelohia,

Fesearch Technologist in Elect^cn Microscopy Lab
lembsr: Elect-en ilicrcscroy Society ot' America.

f
1_*^ B O R<^T O RY DIREC^TORs Peter Frasca, Ph.D.

EDUCATION
Ransselear Pol /technical Institute, Troy, New York >
1974 PhD (Physics) , 1969 MS, 1967 BS §
EMPLO

EMSL: Founder 1981 o
1975-35 Thomas Je-f-^erson University (Phil a. FA) o

Research Associate Pro-fessor
Director o-f Orthopaedic Research ,_,
Director o-f 111 trastructure and X-R«y Microanalysis Laboratory oo
Member o-f Professorial and Graduate Faculty tj

Itemcer: ftnerican Industrial Hygiene Society; American ChMical Society; Phila. Electron Microscopy Society;
Scanning Electron riicrosccoy Society, National Afbtltos Council .

Dr. Frasca has deaonstrated extensive experience in electron ticrcsccoy ot asbestos acquired through 7 years ot analysis
erf asbestos found in air, water, bulk and soil sawles. Hi inpienerted an SEfl method which sade SEN analysis of asbestos
Miters comnercially feasible. This led to a publication in the EFAs Proceedings ot the tforkshoo on Honitsring and Evaluation
of Airborne Asbestos Lavels foil cuing an Abateaent Progpai oo 225-232, April 1985.
ELECTROM MICROSCORE And EDX ^M*̂  1_ Y 2 E R

MICROSCOPE: JEOL 100 CX-II Analytical STEM
EDX AhMLYZER: PGT System 4 wi th Beryllium window detector
Instruments are routinely calibrated on the first work day at each month
and fol lowing instrument repair. . nf\r~ • «o

A UUO*-o



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

108 KADOCN iV
WE5TMCNT, N.J.

03108

1056 5TELTGN ROAD
FIECfiTAtJfiY, N.J.

OS653
201-531-0550

1500 PESCHTFEE 5TFEET
ATthNTA. GEORGIA

30309
404-355-4046

Thursday, October 13, 1990

2 De ANGELQ DRIVE
BEDFCFD, MASS.

01720
S17-275-7030

F-jv F. Uieston
FZAC Froject/GSA Raritan Depot
25=0 Wooabridge Avenue/Bldg. 209 Anne;;
EdiS2n, NJ 08337-3679
Asoestos Fiber Analysis by Transmission Electron Microscopy (TEM) ,
Selective Area Electron Diffraction (3AED) and Energy Dispersive
X-Ray Micrcanalysis (EDX) —— EPA LEVEL II Performed By The
Yamate et al. Method.

FRO.JECT : 3347-21-01-3426/Millington Asbestos
SAMPLE IDENTIFICATION : 04870
LOCATION : Resid. tl/Bedroom
vQL'jrE : 10416.300 Liters
Srid Ccenings Analysed : 10
Earnc'e Condition: Acceotab'ie.

c or-i o
1. Nu.nter of Asbestos Fibrous Particulates (AFP) Analyzed : 2

2. Number of Nonasbestos Fibrous Particulates Analyzed : 52

3. Numoer of Ambiguous Fibrous Particulates : 0

4. Type is) of Asbestos : Chrysotile

5. Concentration of Asbestos Fibrous Particulates : 0.0012
(in AFP/cc or million/in")

Concentration Detection Limit: 0.0006

6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 urn (microns) in length :(50.0 X) 0.0006

(in AFP/cc or millian/m")

7. Mass of Asbestos Fibrous Particulates ; . 9.4349
(in nanograms/m")

Mass Detection Limit : 0.0001

S. Mass due to Asbestos Fibrous Particulates equal to or
greater than 5m (microns) in length : (100.0 TO 9.4345

(in nanogrgms/m* )___________________________________

DO
O

oo

00to
00

Comments: Filter Type: MCE, Filter Size: 25mm.
Ncnasbestos fibers present were: Gypsum.

Peter Frasca, PH.D,
President

Laboratory
Supervisor

Approved
Signatory 000̂ 9



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Sample: 04S70

FIBER TYPE and FIBER SIZE DISTRIBUTION

TOTAL TOTAL
CHF;rSOTILE fifWIBOLE fiKBISUCL-5 NCNfiSBEETDS AE3E=T]3 PAFTICULATEs

COUNT

Fs'ticulatss Analysed: ' 2 0 0 5 2 2 5 4

I ot Participates on Nhole
Filter (in ml!ions): 0.0129 0.0000 0.0000 0.3;j7 0.0129 0.34

or
Particulatss (in Hillian/t»:>: 0.0012 0.0000 0.0000 0.0220 C.0012

I ot Count due t= Participates
_ 5 oa in length:

I lount due to Fibers:

: Ccunt due to Matrices:

* [cunt due ta Bundles:

I Ccunt due ta Clusters:

MASS

Concentration (in ng/«'l:

X ot Mass due to
Particulates > 5 at in length: 99.9971

I Mas; due to Fibers:

Z Mass due to Hatrices:

? "ass due to Bundles:

" "ass due ta Clusters:

50.000;

wv fj'SJ*

0.0001

0.0005!

7 .™J™7

TTtTT/l

99.9971

0.0037

0.0001

0.0002

'J.WUi V.A'VI

o.oopx o.oco:

o.ooa o.owz
•Wv* U • Jv t/ •<

o.ooox o.oooz

0.0000 ——

O.OOOZ ——

0.000: —

O.OOOZ ——

O.OOM ——

———— A'.WV*

™ . _ /̂"i • îVSf
W -JVVA

OAA/ lV

—— 0.000*

—— 9.4349

——— 99.9572

—— 0.003*

— o.ooo:
—— O.OOOI

---"•--

>
COo

~- o
o
M

(-•
_____ go

to
VO

A 00030



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Sample : 04370

CHRYSOTI

Fiber(s? Less than 5 AMI in length'

P'

E
R
£
P

N

T

1OO_
9O_

so_
7 O
6O_
5O_
-i /'-t _ _

3O_

10_
O O O 0 O O G <I) o O

0.025 0.05 0.075. 0.1 0.25 0.5 0.75 1.0 1.5 Larger
Approximate Fiber Diameter in MI (microns)

Fioer(s) Greater than or Equal To 5 wn in length

P

E
p

C

E
N
T

1*OO_

9O_
80 _

7O_

60_

5O_
40 _

3O_

2O
10_

M

1 GO

9•
9 ^
•• ^•
B §
1 M
B ,_,
B SB °

O f) O G G «• 0 O O G

0.025 0.05 0.075 0.1 0.25 0.5 0.75
Approximate Fiber Diameter in um (microns)

1.0 1.5 Larger

"Sum ot both histograms represents 1002 trf Chrysotile fibers.

OOOol



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

I"•"an = mission Electron Microscopy <TEM) Raw Data Sheet

e : 04370

SFID STRUCTURE
CFENIN6 t TfFE

1 1 - 7
2 3 - 1 3
2 14 natri:;

Dimensions in *un (microns). fass in Picagrams.

3
4
•j

6
7
3
3
s

10

15 - 20
21 - 23
2 4 - 3 0
31 - 3e
37 - 41
42 - 47

48
49 - 53

54

fiber

A:?E"OS
TYPE LENGTH

nonasbestos
ncnasbestos

chrysctile 0.500
norasbestos
norasbestos
ncnasbtstot
ncnasbestos
ncnasbcstos
ncnasbtstos

Chrysotils 30.000
r.snasbestos
norasbestos

0.0200

WIDTH

0.0200

15.3153

Mass oi Chrysotile Particulates 15.315B
Mass of Afflohibale Particulates 0.0000
Total Mass ai Asbestos Particulates 15.3156

o
o

00
UJ

Aitosite, tVithoonyllite, Treoolite, Actinotite and Qrocidolite are classified as Aophiboles.
STRUCTURE TYPES
Fiber - a fiber is a particle with an aspect ratio £3:1 and parallel sides. Thickness is equivalent to diaoeter.
Bundle - a bundle is a participate coiposed of liters in a parallel arrangement with a fiber spacing < 1 diaoeter.
Cluster - a cluster is a particulate with interiiwd fibers in a randoa arrangeoent.
Matrix - a aatrix is a fiber or fibers with one im end and the ather end hidden by a particulate.

A OOOJ3
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'HUNT lf> Roy F . W« •.:-.•., Ir*. ., Ed'soi • SAMPLE IP : CMS70
SAMPLE LOCATION:

: MHr

RLTnsTYrip^E) PC GRIDOPEN"JG?:

^— "̂ ^ (BsBundl* CaCtmttr M=Matrlx)

GO
* G*

/

r?
3
V̂
6
7
^
if
i~)

Non

Sco

Ana

Q.r

C
Piai

Type

asbe

?e#

yst;

vFIl

NON
ASB
-^

(*
&

3
7-
6
f
(*
s
.̂ -

f

Chrysotile
Lvngth

**~

300

/
/

-f-
\

"V

Thick

OJ^

OS"

^ _ ^

/ ]
_/

c/^~
U —— /

istos Fibers Present

i/ /^/ /
1 Date: / / V'

/^/,

.dc-̂ P

Width

*.02*

f

\
I
/

/

Ltngth Thick
TVP*

Width

Qp^ Gypsum
D(2) Glass
D(3) Cellulose
D (4)Organic Fibers
D(5) Fibers Containing

it)

ik / *

-jter /TV/

jre D SpectrumD SAEO

!S

n*

Unglh Thick
Type
Width

ICKiG.'iO'Y

<

v^/ IF A^H^D *
37 mm Q- 1.13
25 mm Q - 2.49

% Resuspended/100
/<• Resuspended -
Am phi bole

L«ngth Thick
Tvoa
Width Ltngth Thick

HAND CALCULATIONS

(25wm} — > 0.0642 (ff)

Grid Box f y?6'7<W ROW

= 0-0oi2

tf M <?

Width
w •

ao
0
o
M

RHtr Accepted for Analysis: Yes f̂ J/No D w

If No, Reason (or Rejection:

A OOOJ3



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

METHODOLOGY : Yamate et al . 1934 C l ] , E='A level II
Air sairiDies are first coated with a thin layer or carbon in a vacuum evaporator. Small

squares ' acsrc:; i.Tiatsl y 3mn X 3mm) are subsequently cut out from the coated filter and al ac=d
carbon siae down onto TEM coooer grids and placed in a Jaffe Wick chamber either
with ch lore-form (fcr 50! ycarbonate filters) or acetone (-for MCE tillers).

In the TEM analysis -fibers are scrutinized at about 20,OOOX bv morphological
observation, selected area electron diffraction (5AED) , and energy dispersive X-ray
microana: ysis (EDXi . In a level I analysis (not recommended by EMSL)
EDX analysis is omitted and chances -for error and ambiguity increase.

1. taniate 3., Agarwai 5.C., arj Sibbons R.D. 1?34. Methodology *sr the Measurement of Airborne fisbestss bv E^trcn
Microscopy. Draft Resort, aasmngtcn, B.C.: Office of Research and Development, US Envirersental Protection Agency,
Contract No. eS-Q2-32se

= A l f red Bal tz

19̂ 4-49 Heiielberg University, Germany.
. MA Physics, MA Physical Chemistry

EMPLOYMENT
EMSL: Ei nee lv£4
1965-24 Sce-ry Comcutar System (Blue Ball, FA)

Electron Microscocist , Principle Physicist,
Staff Scientist and Manager.

l=60-65 Franklin Institute Research Laboratory (Phil a. P
Sr. Physicist, Electron Microscopist .

1954-60 Atlantic Refinery Company, Sr. Physicist.
re!?E2»: rhi!ace'3fiia Electron «i:rcsc:oy Society (Chainun 1974-75);

Internaticna! Scciety for Hvtrid Nicroeltcbwics;
Hirer-ran Physical society; Electron Microscopy Society of flmerica.

f
U.*̂  B O Kf^~r O RY DIRECTORS Peter Frasca, Ph.D.

EDUCATION
Rensselear Polytechnical Institute, Troy, New York ^

1974 PhD(Physics), 1969 MS, 1967 BS B»
EMPLOYMENT . °

EMSL: Founder 1981 o
1975-35 Thomas Jefferson University (Phil a. PA) . o

Research Associate Professor *"*
Director of Orthopaedic Research
Director of Ultrastructure and X-Ray Microanalysis Laboratory «>
Member of Professorial and Graduate Faculty £J

tester: American Industrial Hygiene Society; ftwican QiHictl Scciety; Phila. Electron Microscopy Society;
Scanning Electron Microscopy Scciety(National Asbestos Council .

Dr. Frasca has aemonstrated extensive experience in electron aicroscapy of asbestos acquired through 7 years of analysis
of asbestos found in air, water, bulk and soil saaples. Hi implemented an SEM method which made SEM analysis of asbestos
filters coamercially feasible.This led to a publication in the EFAs Proceedings of the Workshop on Monitoring and Evaluation
of airborne Asbestos Levels FolloHing an flbateaent Progrii no 225-232, April 1985.
ELECTRON MICROSCORE -and EDX *^M^l_V2 ER

MICROSCOPE: JEOL 100C Analytical TEM
EDX ANALYZER: Kevex DvUa III Sx*t*m with Beryllium window detector
Instruments are routinely calibrated on the first work day of each month
and -following instrument repair.



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

108 HADCCN AVENUE
«C=TiONT, N.J.

08108

1056 3TELTON SCAD
PISCATAWAT, N.J.

OSS58
201-961-0550

1500 -EACHTREE STFEET
ATLANTA, 3EQR8IA

3030*?
404-355-«046

Thursday, Qctrosr 19, 1990

2 De ANGELO DFIVE
BEDFORD, HAS:.

01720
617-275-7080

Roy F. Weston
PEnC Froject/GSA Far itan Depot
2390 Woodbridge fivenue/Bldg. 209 Annex
Edison, NJ OSS37-3679
Asbestos Fiser Analysis by Transmission Electron Microscopy (TEM),
Selective Area Electron Diffraction (5AED! ana Energy Dispersive
X-Fay Microanalysis (EDX) —— E?A LEVEL II Fertcrmed By The
Yamate et al. Method.

PROJECT : 3347-21-01-3426/Millington Asbestos
SAMPLE IDENTIFICATION : 04S62
LOCATION : Fesid. #2/LF:
VOLUME : 10011.600 Liters
Grid Openings Analyzed : 10
Sample Condition: Acceptable.

1. Number of Asbestos Fibrous Participates (AFP) Analysed : 2

2. Number o-f Nonasfcestos Fibrous Particulates Analyzed : 36

3. Number of Ambiguous Fibrous Farticul ates : 0

4. Type(s) of Asbestos : Chrysotile

5. Concentration of Asbestos Fibrous Particulates : 0.0013
(in AFF'/cc or mill ion/m")

Ccnrantration Detection Limit: 0.0006

6. Concentration due to Asbestos Fibrous Farticul ates
equal to or greater than 5 am (microns) in length :(0.0 %) O.OOQO

"(in AFP/cc or mi l l ion/m')

7. Mass of Asbestos Fibrous Particulates : 0.0540
(in nanograms/m")

Mass Detection Limit : 0.0001

8. Mass due to Asbestos Fibrous Particulates equal to or
greater than 5.wn (microns) in length : (0.0 '/.) 0.0000

(in nanograms/m* ) __ _____________________________

Peter Frasca, PH.D.
President

Laboratory
Supervisor

Approved
Signatory

1

Comments: Filter Type: MCE, Filter Size: 25mm.
Nonasbestos fibers present were: Gypsum, and Cellulose.

o
o

oo
U)

A. OOOJ5



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Sample: 04862

FIBER TYPE and FIBER SIZE DISTRIBUTION

TOTAL TO'iL
CHRYSOTILE fflfHISOLE AfiBISL'QUS NONflSrEaTQs A5SE;T05 FARTIC'JLATEs

COUNT

Farticulatss Analyzed: 2 0 0 36 2 38

# c« carticulates on Whole
Filter (in ail liens!:

Ccncentration o-f
Particulates !in ail! ion/'i'):

I c* Count due to Particulates
> 5 M in length:

Z Ccunt due to Fibers:

Z Count due to Matrices:

Z Ccunt due to Bundles:

Z Count due to C!usters:

MASS

Concentration (in ng/i*):

Z of Mass due to
Particulates > 5 a» in length:

Z Mass due to Fibers:

Z Mass due to Hatrices:

Z Mass due to Bundles:

Z Mass due to Clusters:

CD

0.0123

0.0013

O.OOOZ

50.000Z

50.000Z

O.OOOZ

O.OOOZ

0.0540

O.OOOZ

9&.915Z

3.0851

O.OOOZ

A (VWMf

0.0000 0.0000

0.0000 0.0000

O.OOOZ O.JOOZ

O.OOOZ O.OOOZ

O.OOOZ O.OOOZ

O.OOOZ O.OOOZ

O.OOOZ O.OOOZ

0.0000 ——

O.OOOZ ——

O.OOOZ "* ——

O.OOOZ ——

0.2310 0.0128 0.2438

0.0221 0.0013 0.02i*

— o.occx —
— 50.000: —

—— O.OOOZ ——

nt Ol^Y __—

o
o
0

ft ftrtrtlf H*

A OOOJG



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Sample : 04962

CHRYSOTI

Fiber(5) Less than 5 m in length'

1OOJ

K

N

T
4O.

30

1 OO

0.05 0.075 0.1 0.25 0.5 0.75
Approximate Fiber Diameter in Aim (microns)

1.0 1.5 Larger

Fiber(s) Greater than or Equal To 5 .tun in length"

p

E
R

pr

N

T

f
100_

9O_

2O_
7O_

6O_

4O_

^ - v

2O_

O

1
o
o

00

^
("> <") O t") O O O O O O

0.025 0.05 0.075 0.1 0.25 0.5 0.75
Approximate Fiber Diameter in w (microns)

1.0 1.5 Larger

"Sum o-f both histograms represents 1002 of Chrysotile •fibers. A OOOJ7



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

ansiiii.ssicn Electron Microscopy (TEM) Raw Data Sheet

Sarnpl s : 04g.£2

GRID
CFENIN6

1
i
±
3
4
5
5
i
•7

8
9
10

1

4
9
15
19

21
2i
50
33
37

STi
i

_ •>
3
- 3
- 14
- 15
-21
22
- "5
- 2C
- T/

_ 25
- JS

Dimensions in am (microns.1 . Mass in Pi zograrcs.
STRUCTURE ASBESTOS

TTPE

hber

TTPE LENGTH THICKNESS

ncnasfcsstos
chrysotfa 2.500 0.0200

ncnasbcstos
nonatisestos
nonasfcestos
nonatiscstos

chrysotile 4.000 0.1000
nonasbntos
nonasbcstos
nona<bistos
nonasbtstos
nonas&tftcs

WIDTH

0.0200

MASS

0.08:

Mass of Chrysotile Particulates 0.0843
flass OT Aophibole Particulates 0.0000
Total Mass of Asbestos Particulates 0.0943

i t
c±>

5 %

Asosite, Anthophyllite, Tranolite, Actinolite and Crocidolite are classified as Anphiboles.
STRUCTURE TYPES
Fiber - a fiber is a particle with an aspect ratio > 3:1 and oarallel sides. Thickness is equivalent to
Bundle - a bundle is a particulate coaposed of fibers in a parallel arrangement with a fiber spacing < 1 diaaeter.
Cluster - a cluster "is a particulate with intermixed fibers in a randan arrangenent.
Matrix - a aatrix is a fiber or fibers with one free end and the other end hidden by a particulate.

\1

A OOOJ8
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£

Ltngth Thick Width
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QWOrganic Ftoers
D(5) Fibers Containing

/

f
w/»

n*

Ungth Thick
Tvot
Width

rtftinnM

t

" irTtSHEO *
37 mm Q« 1.13
25 mm O - 2.49

% Resuspended/100
K Resuspended -
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Ltngth Thick

HAND CALCULATIONS

Grid Box* jtf 0 ff? Row
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

h-IETHO OOLOGY : Yamate et al . 1954. C l ] , ERA leva! II
Air same 'as ara first coated with a thin layer of carbon in a vacuum evaporator. Small

squares ('sBoroximatel y 3ntn X 3mm) are subsequently cut out -from the coated -filter and placed
careen side down onto TEM copcer grids and placed in a -Jaffe Wick chamber either
with chloroform (*"or polycarbonate filters) or acstcne (for MCE -filters).

In the TEM analysis fibers are scrutinized at about 20,OOOX by mcrpho: ogical
observation, selected area electron diffraction (SAED) , and energy disoersive X-ray
microanalysis (EDO. In a level I analysis (not recommended by EMSL)
£DX analysis is omitted and chances for error and ambiguity increase.

1. Yanate 3., Agarwa! S.C., and Gibbons R.D. 1984. Ketnodolwv isr the **easure!nent s4 Airborne Asbestos by E'ectron
,Ni:r;sc:3y. Draft Report. Hasnington, B.C.: Office of ReseircJl and Devel ocsent , US Environmental Protacticn Agency,
Contract No. 68-(J2-22s6

YST s A l f red Bal tz
EDUCATION

1944-49 Heidelberg University, Germany.
MA Pnysics, MA Physical Chemistry

EMSL: 5inc° 1924
19cf-34 Saerry Computer System (Blue Bell, PA)

Electron Microscopist , Principle Physicist ,
Staff Scientist and Manager.

1960-65 Franklin Institute Research Laboratory (Phila. FA)
Sr. Physicist, Electron Microscopist.

1954-60 Atlantic Refinery Company, Sr. Physicist.
er: Philadelphia Electron Microscccy Society (Chairaan 1974-75);

International Society for Hybrid MicroelKtronics;
American Physical Society; Electron Hicroscosy Society of Anerica.

B O R*^T O R Y DIRECTORS Peter Frasca, Ph.D.
EDUCATION
Rensselear Polytechnical Institute, Troy, New York v

1974 PhD(Physics), 1969 MS, 1967 BS fl
EMPLOY MENT °

EMSL: Founder 1981 D
1975-35 Thomas Jefferson University (Phil*. PA) D

Research Associate Professor ~*
Director of Orthopaedic Research ^
Director of Ul trastructure and X-Ray Microanalysis Laboratory »
Member of Professorial and Graduate Faculty jj

nenfaer: American Industrial Hygiene Society; American Cheaical Society; Phila. Electron Microsccoy Society;
Scanning Electron Microscopy Society,National_Asb«to$ Council .

Dr. Frasca has demonstrated extensive experience in electron licroscocy of asbestos acquired through 7 years of analysis
of asbestos found in air, Mater, bulk and soil saaples. He iipleaented an SEM method which aade SEN analysis of asbestos
filters caeaercially feasible.This led to a publication in Bit EPAs Proceedings of the Horkshoo on Monitoring and Evaluation
of Airfacrie Asbestos Levels Following an flfaateaent PrcgpM 30 225-232, April 1985.
ELECTRON J^IICROSCORE -artel EDX ^M^LYZER

MICROSCOPE: JEOL rtOC Analytical TEM
EDX ttttLYZER: Keuex Delta III SystM) with Beryllium window detector
Instruments are routinely calibrated on the first work day of each month
and following instrument repair.



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

10S HADDON AVENUE
HE5TKCNT, N.J.

OS108

1036 STSLTGN WAD
P!3CATPWAY, N.J.

osssa
201-9S1-0550

1500 FEACHTFEE ETS££T
ATLANTA, C-EQRSIA

30209
404-255-4046

Thursday, October 19,

2 De AN5S.Q DRIVE
BEDFORD, WS=.

01720
617-275-7080

FDV F. Uieston
='EAC Froject/GSA Paritan Depot
2S?0 Woco-bridge Avenue/Bldg. 209 Anne:;
Edison, NJ 08837-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM) ,
Selective Area Electron Distraction (SAED) and Energy Dispersive
X-P'ay Micraanalysis (EDX) —— EPA LEVEL II Performed By The
Yamate et al. Method.

PROJECT : 3247-21-Oi-3d26/Minington Asbestos
SAMPLE IDENTIFICATION : 04851
LOCATION : Fesid. #2/LR
VOLUME : 10510.500 Liters
Grid Openings Analyzed : 10
Sample Condition: Acceptable.

1. Nurcper ot Asoestos Fibrous Farticulates (AFP) Analyzed : 5

2. Number of Nonasbestos Fibrous Particulates Analyzed : 55

3. Number ot Ambiguous Fibrous Particulates : 0

4. Type(s) of Asbestos : Chrysotile

5. Concentration of Asbestos Fibrou* Particulates : 0.0031
(in AFP/cc or mil 1ion/m')

Concentration Detection Limit: 0.0006

6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 m (microns) in length :(0.0 7.1 0.0000

(in AFP/cc or million/in*)

7. Mass of Asbestos Fibrous Particulates : 0.3474
(in nanograms/m*)

Mass Detection Limit : 0.0001

8. Mass due to Asbestos Fibrous Particulates equal to or
greater than 5m (microns) in length : (0.0 X) 0.0000

_______(in nanograms/m* )_____________________________________

1
Oo

00*fco

Comments: Filter Type: MCE, Filter Size: 25mm.
Nonasbestos -fibers present were: Gypsum, Cellulose, and Fibers Containing:
(Talc) .

Peter Frasca, PH.D.
President

ADO^ftIor Y I• on t v r•*on•t bI» * or

Laboratory
Supervisor

lb»i-« eeunod in «l*«r

Approved
Signatory A 00041

Wl4 «o« >n «»lch I* «•••««•><*



ELECTRON- MICROSCOPY SERVICE LABORATORIES INC.

Sample: 04851

FIBER TYPE and FIBER SIZE DISTRIBUTION

CHRYSOTILE MPHIBOLs AME ISLE'S NCNflSEErTOS
TGTnL TGTAL

ASBESTOS PARTICULATE5

COUNT

Fsrticjiatss Analyzed:

I o* Articulates or. Whole
Filter (in ai Pians: :

Concentration of
Particulatss <in T.:! lion's'! :

* o- Court due to Participates
> 5 osi :n '"ĝ :

2 Count due to Fibers:

: Count due to Matrices:

1 Court due to Bundles:

'i Count due to Clusters:
* ̂^

MASS

Concentration (in ng/«3):

Z o* ?!ass due to
Particulatss > 5 tut in Isnqth:

2 Mass due to Fibers:

5! Mass due to Matrices:

Z Mass due to Bundles:

I Mass due to Clusters:

0.0321

0.0031

0.0000 0.0000

0.0000 G.eeoo

53

0.37:2

0.0354

0.0321

0.0031

0 .4043

0.0235

0.0002

40.0002

60.0002

0.0002

0.0002

0.3474

0.0002

64.5912

35.4092

0.0002

0.0002

0.0002 0.-30C2

0.0002 0.0002

0.0002 0.0002

0.0002 0.0002

0.0002 0.0002

0.0002 ——

0.0002 ——

0.0002 ——

0.0002 — —

0.0002 ——

— o.:oo2
—— 40.0002

—— M.0002

—— 0.0002

—— 0.3474

—— 0.0002

—— 64.5912

—— 35.4092

—— 0.0002

—— 0.0002

• ——

——

——

—————

CO
0

o

M„ . w
(U

A 00042
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Sample : 04851

CMRVSOTTI

Fiber(s) Less than 5 IMD in length'

p
E
R

C

E

N

P

E
R

C

E
N

T

1 OO _
9OJ

30 J
70 J
6OJ

5O_
j. r.

3O_

1OJ
O

100

O O 0 O "1 O O <"> '"i 'J

0.025 0.05 0.075 0.1 0.25 0.5 0.75 1.0 1.5 Larger
Approximate Fiber Diameter in am (microns)

Fiber (s) Greater than or Equal To 5 »a\ in length"

iroo_i
9O_
80_
70_

5O_
4O_

30_
20_
1 0_

o

03o
o
0

00
4k
K)

O O 0 O O 0 O O O 0

0.025 0.05 0.07S 0.1 0.25 0.5 0.75
Approximate Fiber Diameter in um <microns)

1.0 1.5 Larger

•Sum oi both histograms represents 100Z of Chrysotile fibers.
A 00043
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OPENING

Transmission Electron Microscccy (TEM1 Raw Data Sheet

Sample: 04851

Dimensions in urn (microns) . Mass in Picograms.
STRUCTURE ASBESTOS

TTPE TYPE LENGTH THICKNESS WIDTH

,

1
1

J

4
4
C

5
6
7

B
3
9
0
(i

1 - 6
7 fiber

8 - S2
13 - 21
22 - 2t

27 fiber
2 3 - 3 4

35 inatrix
36 - 39
40 - 44
47 - 50

51 aiatriK
5 2 - 5 4
55 - 42

62 matrix

ncnasbestos
chrysotile

nonasbestos
nonasbestos
ncnastestos

chrysotile
non asbestos

chrysotile
ncnasbestos
nonasbestos
nonasbestos

cftrysotile
nonasbestos
nonasbntos

chrysotile

1 .5-JO

3.000

1.500

1.000

1.500

0.2000

0.2000

0.1500 0.1500

0.1000 0.1000

0.1500 0.1500

0.1225

0.2450

0.08^9

0.02W

0.0373

rtass of Chrysotile Participates 0.5691
Mass of Afohibcle Particulates 0.0000
Total Mass of Asbestos Particulates 0.5691

o
o

00
4k
U>

Asos:te. Anthcphyllite, Trenolite, Actinolite and Crocidolite are classified as Anphiboles.
STRUCTURE TYPES
Fiber - a *iber is a particle with an aspect ratio >.3:1 and parallel sides. Thickness is equivalent to diametar.
Bundle - a bundle is a particulate ccaposed of fibers in a parallel arrangement nith a fiber spacing < 1 diaaeter.
Cluster - a cluster is a particulate with intermixed fibers in a randoa arrangenent.
Matrix - a latrix is a fiber or fibers with one free end and the other end hidden by a particulate.

A 000̂ 4



:LCr!T'.D
T * y H v h ri 7

F.Wtti-.r.j,,, !iio,Ediso« SAMPLE ID <M35
SANlfLE LOCATION.

Resid. 92t if,

^ YOLUNE{L!TEF:?.):

F1L7TP; TYf-C^gfc) K &M OPENINGS:
(BsBundl* CcClusltr M=Matrli)

GO
* G*

f
^
1y
'•r
r>;

7-
^
<?
^

NON
ASB
A

c^
a
*r
-^_
y
^z_
r.^̂

r

Chrysotile
Ltngth

/ <^

3,t>
/, 6X

/,<?

r X^

Thick

G.'L

c?,-?
^A"

^-/

^.A"

Width
l>

f
**

Plff

<?/r//

Ltngth Thick

^
/
' I,

J
V _

Width

^X
1
/

/

Nonasbestos Fibers Present te(l)~Gypsum
QJ2) Glass
M3) Cellulose
O(4)QrQanic Ffoers

VOP) Fibers Containing
«„/ , TbLC.

Sco

Ana

pe#

lyst:

Ch

: *1 Date: //>/

/^X. /

^(plF *

'f\

^ i ? / "*

Comouter 1}M (

F

Typ»

a D SpectrumQ SAEC

as

>nt

Ltngth Thick Width

czafcn
10510.50 \

IF ASHED*
37mmQ- 1.13
25 mm Q - 2.49

%Resuspended/lOO
'/• Resuspended -
Am phi bole

Ltngth Thick Width Ltngth Thick

HAND CALCULATIONS

(?f*unj —— > d.06-12 {B> « « . . / } /

"GridBoxf 5lf j^?

I ' f

^^ Row

— V. V IX J|

<S" coi. tf

Filer Accepted for Analysis: Yes fa/ No D
If Me, Reason for Rejection:

TVDt

Width

§
O

0
o
M

/V\ *

4*.
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METHODOLOGY s Yamate et a1 . 1-E4 m, EFA -eve l II
Air sarnies are -first ccatsd with a thin layer cf carbon, in a vacuum evacorator. Small

sauares (acoroxi'Tiatsi y 2ffi(n X 3mm) are subsequently cut out from the coatad -filter and p laced
carbon sice down onto TEM copper grids^and placed in a Jaffe Wick chamber either
with chl oro-form (tor 30!ycarbcnate -filters) or acetone- (-for MCE - f i l te rs ) .

In the TEM analysis -fibers are scrutinised at about 20,OOOX by morphological
observation, selected area electron diffraction (5AED) , and energy disaersive X-ray
microanal/sis (EDX) . In a level I analysis (net recommended by EMSL)
EDX analysis is omitted and chances -for error and ambiguity increase.

I. fanate S., Agarwa! 5.C., arid Sibbcns R.D. 1984, Methodology far the Heasure^ent of Airsc-me AEJestos by Electron
?ic"j?c:ev. Drift Recent. ifcshington, O.C.: Office of Research and Devel comnt, US Eivironaental Pnatectisn Agency,
Csntnact No. 6i-32-3Ii6
<^M^I_YST s A l f red Bal tz

EDUCATIQN
1944-^9 Heidelberg University, Germany.

MA Physics, MA Physical Chemistry
EMPLOYMENT
EMSL: Sines 1^84
1^65-34 Soerry Computer System (Blue Bell, FA)

Electron Microscopist, Principle Physicist,
Sta+t Scientist and Manager.

19iO-55 Franklin Institute Research Laboratory (Phila. FA)
Sr. Physicist, Electron Microscopist.

1954-60 Atlantic Refinery Company, Sr. Physicist.
Keuben: Philacslchia Elsctnon Hicroscsoy Society (Chainun 1974-75);

Intenrational Society far Hybrid Micr-eelectraiics;
Amenican Physical Society; Electnon Microscopy Society ot" America.

DIRECTOR s Peter Frasca, Ph.D.
EDUCftTIQN
Fensselear Polytechnical Institute, Troy, New York
1974 PhD(Physics), 1969 MS, 1967 BS
EMPLOYMENT S
EMSL: Founder 1981 O
1975-35 Thomas Jefferson University (Phila. PA)

Research Associate Professor . §
Director of Orthopaedic Research "* >-•
Director of Ultrastructure and X-R*y Microanal ysis Laboratory
Member of Professorial and Graduate Faculty £

fleraben: Anenican Industnial Hygiene Society; American Qmical Society; Phila. Electnon Microscopy Society; ,*
Scanning Electron Micnoscopy Society,National Asbestos Council . *-"

Dr. Frasca has demonstrated extensive experience in tltctron iicnoscopy erf asbestos acouined thnough 7 years of analysis
of asbestos found in air, water, bulk and soil sanplw. Hi iiplenented an SEM .nethod which tade SEM analysis of asbestos
filters ciiwiercially feasible.This led to a publication in the EPAs Proceedings of the Workshop on Monitoring and Evaluation
of Airborne Ascestss Lav°ls Foilowing an Abateaent Prwru OP 225-232, April 1985.
EL.ECTRONI MICROSCORE -and EDX ^M*̂  l_ Y Z E R

MICROSCOPE: JEOL 100C Analytical TEM
EDX ANALYZER: Kewex Delta III Systtm with Beryllium window detector
Instruments are routinely calibrated on the first work day of each month
and following instrument repair. ^ 0004G



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

tOS HADKN AVENUE
JiEE-TONT, N.J.

06108

1056 sTELTGN MAD
PISCATAWAY, M.J.

08655
201-981-0550

'.SCO FEACHT^EE STREET
ATLANTA, SE3RGIA

2 De ANGELO DRIVE
BEDCD?;D, -ASS.

01720
617-275-70=0

Thursday, October 13, 1990

FEAC Frojact/GSA Faritan Depot
2590 W30dtrid=e Avenue/Bid?. 209 Anne;:
Edi-son, N.J OS337-3679

Asbestos Fiber Analysis by Transmission E'sctrsn lucres cosy <TE!"!! ,
Selective Are?. £' ertron Distraction (5AED) arc Energy Dispersive
X-Ray rlicrcana!ysis (EDX) —— ERA LEVEL II Performed Ey The
Yamate et si. Mathod.

FFQJECT : 3347-21-01-342i/Minington Asbestos
ŝ i-.FLE IDENTIFICATION : 04B52
LOCATION : Resid. #2/BR
'/DLUnE : 10363.800 Liters
G-i: Gcerings Analyzed : 10
Same's Csnditicn: Ac:eptab1e.

1. Nu.Tioer or AsD=stcs Fibrous Farticulates (AFCi: Analyrad : 3

2. Number of Nonasbestos Fibrous ParticuTates Analyzed : 35

3. Number of Ambiguous Fibrous Particulates : 0

4. Type (s.- of Asbestos : Chrysotil e,Actir.ol its

0.0019Concentration of Asbestos Fibrous Particulates :
P/cc or mil ' ion/ir")

Concentration Detection Limit:

6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 IM (microns) in length :(33.3 '/.}

(in AFP/cc or mil 1 ion/m")

7. Mass of Asbestos Fibrous Participates :
(in nanograms/m")

Mass Detection Limit :

3. Mass due to Asbestos Fibrous Particulates equal to or
greater than 5-um (microns) in Itngth : (94.1 X)

_______ (in nanograms/m* )

0.0006

0.0006

3.4365

0.0001

3.2808

03
O

oo

CO.u

Comments: Filter Type: MCE, Filter Size: 25mm.
Nonasbestos fibers present wert: Gypsum.

Fetar Frasca, PH.D.
President

Laboratory
Supervisor

Approved
Signatory A 00047
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Sample: 04952

FIBER TYPE and FIBER SIZE DISTRIBUTION

CHRYSOTILE AHPHIBQLE fiMBIGl'GUS NCNA3BE3TOS
TGT^L TQTAL

AsSEBTOS PARTi:Ui.«TE3

COUNT

Particulars Analy:ad:

# si Participates on Whole
Filter (in nil!ions):

Corcentraticn of
Participates (in ail! isn/a3!:

1 c* Count due to Particu'ates
^ 5 M in length:

2 Count due tc Fiiers:

'4 Count due to Matrices:

2 Count rue to Bundles:

; Count due to Clusters:

MASS

Ccncentration (in nq/a3):

"i of Hass due to
Particulatss > 5 M in length:

I Mass due to Fibers:

I tess due to Matrices:

I Mass due to Bundles:

I Mass due to Clusters:

0.0123

0.0012

0.0064

0.0006

0.0000

0.0000

35

0.2246

0.0217

0.01^2

0.0019

0.2138

0.0235

';.uwx

50.000:
0.00051

0.000?

50.000/!

0.2057

0.0002

6.1431

0.000*

0.0001

93.8572

iw.uwt y-wvi

loo.oooz o.ooo:
o.ooo: o.oooi:
O.OOOT o.ooo:
O.OOOI O.OOOZ

.2809

100.0002 ——

100.0002 ——

0.0002 —— -

0.0002 ——

0.0002 ——

——— JO.JJJ4

—— 66.4672

.wvi

— 0.0002

— 33.3332

T^.iWi

—— 94.4622

—— 0.0002

— 0.0002

5 *^07

_ _ _ • - - t ^

wo
0__ o
M

M
GO
4k
-J
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Sample : 048?2

CHRYSOTI L_l

Fiber(s> Less than 5 urn in length'

p
p

R '

C

E
N
T

10O_

9O_

2O_
7O_

60_
5O _

4O_

3 o _

li '• j

f". o '•'• o

1OO

o
0.025 0.05 0.075 0.1 0.25 0.5 0.75

Approximate Fiber Diameter in urn (microns)
1.0

o
1.5 Larger

Fiber(s) Greater than or Equal To 5 -urn in length"

F'

E
P
C

E
N

T

f
1 OO _

9O_
ao_
7O_

5O_
4O_

3O_

2O_

(")

03
O

0o

M
00

00

O O O O O O O 0 O O

0.025 0.05 0.075 0.1 0.25 0.5 0.75 1.0
Approximate Fiber Diameter in tun (microns)

1.5 Larger

"Sum erf both histograss,represents 1001 of Chrysotile fibers.

A 00049
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Sample : 04S52

BOLES

R

c
E
M
T

£iber{5) "-ass than 5 m in length

0.05 0.075 0.1 0.25 0.5 0.75
Approximate Fiber Diameter in U/TJ (microns) 1.0 -5 Larger

er

N
r

Greater than or Equal To 5 ^ in length.

0.025 0.05 o.075 0.1 0.25 0.3 075
Approximate Fiber Diameter in ^ (miCronS>

-Sl« of both histograms represents 100Z of rftaphibole fibers.

1-0 1.5 Larger

00
•u
V£>
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Sample : 04852

ASBESTOS

Fiber(s) Less than 5 urn in length"

p
E
R

C
tr

M

T

P
E
R

C
E

N
T

10O_
9O_
8O_
70 _
6O_

5O_
^0_

3 O _
2O _

^o"

5Q

•
H

•
o ("> o H o o o o

0.025 0.05 0.075 0.1 0.25 0.5 0.75 1.0
Approximate Fiber Diameter in urn (microns)

f Fiber (s) Greater than or Equal To 5 tun in length"

1 O0_

90_
3O_
70 _

6O_
5O_

40_
30_
2O _

o

_--.

'-.- =;,-,

o o o o o ^B o o
0.025 0.05 0.075 0.1 0.25 0.5 0.75 1.0

0 0

1 .5 Larger

>
O

o
o
M

00

O 0

1.5 Larger
Approximate Fiber Diameter in urn (microns)

"Sum of both histograms represents 100Z of total asbestos fibers. A 00051
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Transmission Electron Micros-copy (TEM) Raw Data Sheet

£amc ie : 04352

Dimensions in jan (microns) . Mass in Picograms.
5fiI3

OPENING

1
2
2
w

3
4
D
5
ft
7
g
9

10

E^UCTURE
# TYPE

1 - 2
3 - 8

9 cluster
10 - 1!

12 fiber
13 - 14
15 - 16

19 fiber
2 0 - 2 2
23 - 30
31 - 34
3 3 - 3 6
37 - 28

ASBESTOS
TYPE LENGTH

nanasbestcs
nonasbestos

tirysotile 3.000
nenasbtstos

chrysoti'e 1.000
nonastestcs
ncnasbestos

Ktinol ite 9.0CO
nonasbestos
nonasbestos
nonasbestos
nonasbestos
ncnasbestos

THICKNE35

0.0500

0.1000

0.3000

WIDTH

o.eooo 0.2120

0.0201

5.3014

-lass of Chrysotile Partial!ates 0.3324
Jiass o* tehibole Participates 5.3014
Total toss of Asbestos Participates 5.6339

1
oo

Anosite, AnthochylHte, Trwralite, Actinolite and Grocidolite are classified as Anphiboles.
ST?UCH5E TYPES
Fiber - a fiber is a sartic'e with an aspect ratio > 3:1 and oarallel sides. Thickness is equivalent to diaaeter.
Bundle - a bundle is a particulate cooposed of fibers in a parallel arrangement with a fiber spacing < 1 diameter.
Cluster - a cluster is a oarticulate with intermixed fibers in a randoa amngenent.
Matrix - a matrix is a fiber or fibers with one frtt tnd and the other end hidden by a particulate.

A 000J^
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£ M 5 L IbM AIH ANALYSIS WUHKSHbbl (YAMAIt) LbVbL II

1 ,-ifd iK^T' •f'YXf' HI.ll7Kr.ii

•• 'T;D r,.;r '.Vcr ,̂. :.,o, rdii-.ji, SAMPLE ID: e-:j5:
SAfwPLfclvCATlvfv

I-F,'..JC.T. *:.J7 "i-oi-:--Kf.;!v;:!;MjryriAjUst&i

_-x YOLUMKiiTEF?}- :o'j63.
r:i.7nr;T/rc/^r£ir': GRID OPEN INGS /£

^-^ (B.Bundte Ccduster M=Matrlx)

GO
* G*

/
&**

SL

^
^

G
J-
xj

*?
'l?

NON
ASB

H.(?£u
{/
s*\

Cr\
£f

^7\
/o
•̂ ^

f

Chrysotile
Length

i.O
/,«?

Thick

o^s-"
^9 /

Nonasbestos Fibers Present
j

Scope*: I Dat.e: //7p:

Ana

r

Typ«

fHk ' l

Type
Width

G,^
/**

Length

/^ ̂
f <~

\
~*~ —

Thick

"\
, 1
) 1
/

Type
Width

]0(i} Gypsum
Dfc) Glass
DO) Cellulosd
D(4)OrganicFt)ers
O (5) Fibers Containing

>

ysf -.11̂ -

£J——Check:|pt1

•HJter: -J/VJ /

jre D Spectrum D SAEO

»s

n« -

Length Thick
Type
Width

C-slu. O-iTt'OO
TAT Zirir

/Try/9(KV>

7

'-'IFASRED*
37 mm Q- 1.13
25 mm Q « 2.49

K Q

%Resuspended/lOO
V» Resuspended -
Amphibole

Length

1-0

Thick

as"

Type
Width

/=-

Length

/i^-/

Thlck

•'fOt

HAND CALCULATIONS

{25mm> —— > 0.064^ {IP,

Grid Box # (?9J9 ?̂f Row

= v.ooiy

M- Col. /^ "

Type
Width

f~f-"

*
•a

0
0

M
CO

FiRer Accepted for Analysis: Yesta^No D

If No, Reason for Rejection:



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

MET HO OOLOGY s Yamate et a1 . 195* C l ] , E=A leva! II
• Air samples are -first coated with a thin layer cf carbon in a vacuum evaporator'. Small

squares ('approximately 3mm \ 3mm) are subseauently cut out frcm tne coated filter and placed
carbon siae cown cntc TE!" copoer gria's and placed in a Jaffe Wick chamber eitner
with ch^oro-form -'for ool/carbonate -filters) or acetone (-for MCE - f i l ters) .

In tne TEM analvsis -fibers are scrutinized at about 20,OOOX by morphological
observation, selected area electron diffraction (SAED) , and energy disoersive X-ray
.Ticroanal ysis (EDX) . In a level I analysis (not recommended by EMSL)
EDX analysis is omitted and chances -for error and ambiguity increase.
1. Yaaate 3., Agarwal £.Z., and Sibbons R.3. 1984. Methodology fer the Measurement o* flirber'e ftsbestss bv Electron
f!.:rcs::sv. Draft Rescrt. Washington, D.C.: Of*ice of Research and Beveiocaent, US £nvircr,!ter:al Protscticn Agency,
Contract No. 68-02-32:t
^r^^LYS-r s Al f red Bal tz

EDUCATION
1944-49 Heide'berg University, Germany.

MA Physics, MA Physical Chemistry
EMPLOYMENT
EMSL: Since 1=34
19a5-34 Soerry Computer System (Blue Bell, PA)

Electron Microscocist, Principle Physicist,
Stat'-f Scientist and Manager.

19iO-i5 Frank'in Institute Research Laboratory (Phil a. PA)
Sr. Physicist, Electron Microtcopist.

1954-60 Atlantic Refinery Company, Sr. Physicist,
feaber: Fhilaaelonia Electron Microscopy Society (Chaiman 1974-75);

Internationa! society «or Hybrid Microelectronics;
American Physical society; Electron Microscopy Society of America.

DIRECTORS Peter Frasca, Ph.D.
EDUCATION
Rensselear Pol-/technical Institute, Troy, New York
1974 PhD(Physics) , 1969 MS, 1967 BS >
EMPLOYMENT §,
EMSL: Founder 1981
1975-35 Thomas Jefferson University <Phil». PA) o

Research Associate Professor °
Director of Orthopaedic Research
Director of Ul trastructure and X-Ray Microanalysis Laboratory M
Member of Professorial and Graduate Faculty co

i*e«ber: Awrican Industrial Hygiene Society; American ChMictl Society: Phila. Electron Kicroscopy Society; w
Scanning Electron Microscopy Society .National Asbtitos Council .

Dr. Frasca has dencnstrated extensive experience in electron •icroscccy of asbestos acquired through 7 years of analysis
of asbestos found in air, *ater, bulk and soil sanples. He inplenented an SEM icthod *ich aade SEM analysis of asbestos
filters :c!«fflercia!lv feasible.This led to a publication in tht EPAs Proceedings of the Morkshop on Monitoring and Evaluation
of Airbeme Asbestos Levels Following an Abateaent Prwraa oo 225-232, April 1985.
ELECTRON MICROSCORE -and EDX f^t^t^l_Y"Z. ER

MICROSCOPE: JEOL 100C Analytical TEM
EDX ttttLYZER: Kevex Q*.lta III Sxstem with Beryllium window detector
Instruments are routinely calibrated on the first work day of each month
and following instrument repair. *



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

2 :« ANSE10 KIVE
PEDFOPC, WEE.

01720
i!7-275-7080

AVENUE
Wtr^CN*, N.J.

osioe

1056 STELTQN
FI5CAT*«fir, N.J.

08858
201-931-0550

30309

Thursday, October 13, 1990

e:ry F. west en
REAC Project /Gen Par i tan Depot
2=9?; Wccabridge Avenue/El dg. 209 Annex
Edison, N'J 05837-3679
AsDestos Fiber Analysis by Transmission Electron ."licroscocy <TEM) ,
Selective Area Electron Dif -fraction (SAEIn and Energy Dispersive
X-F.ay Micrcanalysis (EDX) —— EF'A LE'.'EL II Far-formed By The

et a! . Method.

PROJECT : 3347-21-01-3426/MiTlingtan Asbestos
E.A.̂ PLE IDENTIFICATION : 04353
LOCATIGN : resid. #2/Den
VCLUME : 10313.300 Liters
G'rid Qoenings Analyzed : 10
Sample Condition: Acceptable.

C-
1. Number ot Asbestos Fibrous Particulates (AFP) Analyzed : 2

2. NL.nter o-f Nonasbestos Fibrous Particu^ates Analyzed : 36

3. Number or" Ambiguous Fibrous Particulates : 0

4. Type(s) o-f Asbestos : Chrysotil e,Actinol ite

5. Concentration ot Asbestos Fibrous Particulates : 0.0012
(in AFF/rc or million/m*)

Concentration Detection Limit: 0.0006

6. Concentration due to Asbestos Fibrous Farticulates
equal to or greater than 5 urn (microns) in length :(50.0 X) 0.0006

(in AFF/cc or million/m*)

7. Mass- o-f Asbestos Fibrous Particulates : 5.6912
(in nanograms/m")

rtass Detection Limit : 0.0001

S. Mass due to Asbestos Fibrous ParticuTates equal to or
greater than 5.wn (microns) in length : (96.6 X) 5.4971

_______(in nanagrarcs/m* )_______ _____,____________________________
Comments: Filter Type: MCE, Filter~-Size: 25mm.

Nonasbestos -fibers present were: Sypsum, and Fibers Containing: (Talc).

oo

00en

Fster Frasca, PH.D.
President

Laboratory
Supervisor

approved
Signatory

I *•* I* «IMrm^ce. I* «*»>n«*i<«
4 000̂ 5

MI velum coll>t*« 6r nanl*b«r«tery



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Sample: 04853

FIBER TYPE and FIBER SIZE DISTRIBUTION

TQTAL TGTnL
CHRYSOTILf WHIBOLE MBIE^US NQIW5EE3TCS

due to Fibers:

I !*ass due to Matrices:

1 Mass due to Bundles:

2 Hass due to Clusters:

Q.006«

0.0006

COUNT

Farticulates Analyzed:

* cr Particjlates on Whole
Filter (in m i ' l ions) ;

C:rcer!tr5t:cn st
Particu'atss (in silken/*'!:

1 si Count due tc ^articulates
2 5 iifli in lengtn:

5! C-sunt due ts Fibers:

* Count due to Matrices:

X Count dee to Bundles:

2 Ccunt due to Clusters:

MASS

Concentration (in ng/i") :

X ot Mass due to
Particulates > 5 m in length: O.OOOX

0.0064

0.0006

0.0000

0.0000

36

0.2310

0.0214

2 38

0.0123 0.2426

0.0012 0.0224

y.'vVJ*

0.0002

100.0002

0.0002

0.0002

0.1941

0.0002

0.0002

100.0002

0.0002

0.0002

1UU.UWM IJ.VW4 —

100.0002 0.0002

0.0002 0.0002

0.0002 0.0002

0.0002 0,0002

100.0002 ——

0.0002 ——

0.0002 ——

0.0002 ——

— ay.wu*

~ jO .tXrOi -« ———

5 tQ4 ^

•--- 70.J0.4

T i.iv . __ CO

O A/YW ___ __

o
— 0.0002 —— M

M
00<J1
Ul

A OOOJ6



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Sample : 04353

BOLES

Fiber(g) Less than 5 «m in length"

p
£

F:
r"

ir

N
T

4O

O

0.025 0.05 0.075 0.1 0.25 0.5 0.75
Appro;imate Fiber Diameter in .urn (microns)

1.0 1.5 Larger

cibsr (s) Greater than or Equal To 5 wn in length"
•" Or')1 O0_

P <*0_
E eo_
R 70_
C 60_
E 50_

r-j 4O_
T 3O_

20_

1 0
0 O O 0 O O

0.025 0.05 0.075 0.1 0.25 0.5 0.75
Approximate Fiber Diameter in ant (microns)

•Sum of Both histograms represents 100Z of taphibole fibers.

o
1.0 1.5 Larger

oo

00

A 000:7



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Transmission Electron Microscopy (TEM) Raw Data Shaet

Sams! e : 04353

Dimensions in Jtun (microns') . Mass in Picegrams.
5FID

C'FEMNG

i

2

3
3
4
5
i
7
?

9
;A
10

1

5

10
13
16
22
24
30
34

i^UCTURE
# TrFE

- 3
4
- 0

9 matrix
- 12
- 15
_ *"i
- 23
- 29

.̂•i

- 37
33 fiber

A53ESTOS
TYPE

nonasbestas
nonastHtos
nonasbestos

chrysctile
nonasbestos
ncpaib«s*Q5
nonesbestcs
nonasbestss
nonasbHtcs
nonasbestcs
nonasbestos

ictinol its

LENGTH

3.000

THICKNESS

0.2000

WIDTH

0.20t50

0.5000

Mass of Chrysotile Particulates 0.3120
Mass of Aflohibo!e Particulates 8.S357
Tota! Mass erf Asbestos Participates 9.1477

o
o

00
Or

Ainosite, Anthophyllite, Treoolite, Actinolite and Crocidolite are classified as Aaphiboles.
5TRUC?wKE TYPES
Fiber - a fiber is a particle with an aspect ratio > 3:1 and parallel sides. Thickness is equivalent to d'.Meter.
Bundle - a bundle is a particulate composed of fibers in a parallel arrangeaent Kith a fiber spacing < 1 diameter.
Cluster - a cluster rs a particulate with intermixed fibers in a randon arrangeaent.
Matrix - a natrix is a fiber or fibers with one free end and the other end hidden by a particulate.

OOO^b



E M S L I CM Ain wunKdncei ITMMMIC; UCVCL. u

".: 1CNT D. rioyT. Vfetuj, In,; , Edison SAMPLE ir- (Mf̂

j-rv.-JECT. 30^2 Î KX'&K1!Pii.jtor> Asbestos

A YOLUtvC(L!7EF:Sj: 1C3K

F!LirRT/pn^£pp..; ^ . GRIDOPCMD^S: /c
^— (BsBundto C»ChJ»ter M=Matrlx)

GO

/
^

•j

V5
(t
•^
(̂

^(9

t<

-?
-£.
(,(

7
^

((?
P.
(s
^t

V

fi^.

\&

f

Chrysotile
Length

3. £

d#'

Thick

0.2.

Type
Width

0.3 ff

Length

/"

/ /-
/

1~^

^ — '

Thick

^X
"> \
7 /
/

Width

Nonasbestos Fibers Present "tati) Gypsum
^O(2) Glass
D (3) Cellulose
DHJOrganicFtoers
(̂5) Fibers Containing

Sco

Ana

Q.C

C

Pica

Type

?e*

vst-

W f^ / /T/1^

X^R ' '
0

Chede/f*r^ ^

irteIT rjW/

re D Spectrum D SAED

s

n«

• - .

Ungth

a

Thick
Type
Width

Dac: OOTl7'iO
,3AT; 2^Hr

Oiml .
J

.SO-^I,1
IF ^SHED *

37 mm Q. 1.13
25 mm Q - 2.49

K % Resuspended/100
|% HesusperxJea •
Amphibole

Length

I??

Thick

<?.r

Type
Width

f£

Length

A<?r

Thick

'><?i

Type
Width

'Tf-

HAND CALCULATIONS

[2S«m» — > 0.0642 {ff}

Grid Box f ^^'f6/' 7 Row

• U- t/CJ fj-^'

*Z- COL 9

03
O

0
0

~~ r->

Ffller Accepted for Analysis: Yesta^ No D ,_
If No, Reason for Rejection: en

CD

A OOOLJ9



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

METHODOLOGY a Yamate et al . 1964 ci], ERA level II
Air samples are -first coated with a thin layer o-f carbon in a vacuum evaporator. arnal 1

sauares CasprcKiTiate'y 3mm X 3mm) are subsequently cut cut frcm the coated filter and placed
carfccn side dawn onto !£•*! cooper grids and placed in a Jaffa Wick chamber either
with cnler2»er<T! (-or polycarbcnata filters) or acetone (fer MCE filter;).

In the TEM analysis -fibers are scrutinized at aboi.it 20,000X bv morphological
observation, selected area electron diffraction (SAEEO , and energy disoersive X-ray
microanalysis (EDX). In a level I analysis (net recommended by EMSL)
EDX analysis is emitted and chances for error and ambiguity increase,
1. fixate 3., Agarwa! S.C., anc" Gibbons R.D. 1984. Methodology for f>e PeasureTieit of Airborne Asbestos hv E'e:t"3n
flicrrscjgv. Draft Resort. Washington, D.C.: Oft'ics of ftasainh and Development, IS £.r/ironaental Protection figercy,
Contract No. iS-02-2266

l_YST s Al f red Bal tr
EDUCATION

1944-49 Heidelberg University, Germany.
MA Physics, MA Physical Chemistry

£MFLQvly|E'N~
EMSL: Since 1954
1965-84 Soerry Comcuter System (Blue B«11, PA)

Electron Microscopist, Principle Physicist,
Staff Scientist and Manager.

1=60-65 Frank In Institute Research Laboratory (Phil a. PA)
Sr. Fnysicist, Electron Microscopist.

1954-eO Atlantic Refinery Company, Sr. Physicist.
Pe-ncer: PhiladelDnia Electron Microscopy Society tOuirwn 1974-75);

Internationa! Society ^or Hybrid HicroelectPOnics;
Awrican Physical Society; Electron Microscopy Society of America.

L_f=*B ORATORY DIRECTORS Peter Frasca, Ph.D.
EDUCATION
Pensselear Pol ytechnical Institute, Troy, New York-
1974 PhD(Physics), 1969 MS, 1967 BS ' >
EMFLQYriENT_ • g
EMSL: Founder 1981
1975-35 Thomas Jefferson University (Phila. PA) o

Research Associate Professor J2
Director of Orthopaedic Research
Director of Ultrastructure and X-R«y Microanalysis Laboratory M
Memoer of Professorial and Graduatt Faculty g>

Meisber: American Industrial Hygiene Societyj flterican Dieaica! Society; Phila. Electron Microscopy Society; vo
Scanning Electron Micrcscooy Society,National Asbestos Council .

Dr. Frasca has deconstrated extensive experience in el-sctron licroscopy of asbestos acquired through 7 years of analysis
of asbestos found in air, Mater, bulk and soil samples. Hi upleaented an SEM nethod nhich iade SEN analysis of asbestos
filters conaercially feasible.This led to a publication in tin EPAs Proceedings of the Hortshop on Honitoring ang Evaluation
of Airscrne AsBestos Levels Fo1foning an flbattmnt Proarai no 225-232, April 19S5.

EL-ECTROr-j MICROSCOPE and EDX *̂ |NĴ  |_ V 2 E R
MICROSCOPE: JEOL 1MC Analytic*! TEM
EDX AmLYZER: KeweT Delta III System with Beryllium window detector
Instruments are routinely calibrated on the first work day of each month
and following instrument repair. A 00(j{>0



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

CN AVENUE
WESTW, N.J.

CS10S
iOr-3?s-4300

1056 STILTON RWD
r, N.J.

CS853

IcCO rEAC-iIFEE 5TFEET

30309

Thursday, October 13, 1990

01730
617-273-7050

Roy F. Weston
REAC Project.-'3SA ParitanTepot
23gO Woodbridse Avenue/Bldg. 209 Annex
Edison, NJ 05S37-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy
Selective Area Electron Diffraction (5AED' and Energy Dispersive
X-Ray Microanafysis (EDX) —— EFA LEVEL II Fsrfarmed By The
Yamate et at . Method.

PROJECT : 3347-21-01-3426/MilJington Asbestos
rA^c-^r IDENTIFICATION : 04866
LOCATION : Field Blank 1
VOLUME : BLANK
•3rid Ooenings Aralyssd : 20
Sample Condition: Acceptable.

i~ir--j .' r-- J s EE: o o t̂ '
1. Number ot AsSsstcs Fibrous Particulates i'AFF> Ana!/red :

2. N'jnte1" c* N'cnasbestos Fibrous Particular's Analysed :

3. Numcer or Ambiguous Fibrous Particulates :

4. Type's' of Asbestos :

5. Concentration of Asbestos Fibrous Participates :
(on whole filter (in millions))

C-ncentraticn Detection Limit:

6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 am (microns) in length : (0.0 X)

(on whole filter (in millions) )

7. dass of Asbestos Fibrous Particulates :
(in nanograms/filter)

tfiss Detection Limit :

8. Mass due to Asbestos Fibrous Particulates equal to or
greater than 5.u/n (microns) in length : (0.0 X)

_______(in nanograms/fi7ter)____________________________
Comments: Filter Type: MCE, Filter Sire: 25mm.

Nonasbestos fibers present were: Fibers Containing: (Al,Si).

1

0

none detected

0.0000

0.0032

0.000

0.0000

0.0003

0.000 tao
oo

Peter Frasca, PH.D.
President

Laboratory
Supervisor

torr It wilx r.«on«lBI» tar <l»*r« counted In

collfttd Or no« laboratory »»r*an>l . • Accredited *or PLrl

••( In

Approved
Signatory
xMlcIi !• _*»*n

00
<Tl
O

A 00061



E M S L ItM AIH ANALYSIS WORKSHEET (YAMATE) LEVEL II

..ApOfiATijfiV *. 90 3?r>70
LlCNT ID RoyF. V.'e.-loi;, llr.- , Edison

TAT: 24 Hr
SAMPLED: C4SS6
SAfrS'LE LOCATION.

Field Blank I

~\ YOLlffvEfLITERS).

FiTrfiT/pe^R r>: GRID OPENINGS:
^ — ' {B.Bundl* C«Cfusttf MsMatrlx)

GO
*

1
-?
i

L{

£

(f
f-

V

(0
-1'

G*

fir
0
&
0
Q
0
&
1

P

&

&
$

i L)
H
f y
ff
IT-
//
/^
Hi}
Non

Sco

Ana

Q.C

C^

Typ<

#

fi
I?
'$>

&
$

P
asb<

36 #

uef

NON
ASB

'

'

r

Chrysotile
Ltngth Thick

•

jstos Fibers Present

^7 ICI t
7 Date://^

/^ '

Tvpt
Width

^

Ltngth Thick
TVPt
Width

D(i) Gypsum
D (2) Glass
D(3) Cellulose
OHJOrganic Fibers
p<5) Fibers Containing
/- X^2- C.
?J " / /

Check: lj*\
* i 1 / °

-ute^ -/)07/
..e Q SpectrumQ SAED

is

n*

Length

-

Thick
Tvpt
Width

0.00 '

(

irASHED"
37 mm Q- 1.13
25 mm Q - 2.49

K~ %Resuspended/lOO
/o Resuspended -
Amphibole

Ltngth Thick
Typt
Width Ltngth Thick

HAND CALCULATIONS

(25m«} —— > 0.0t42 {1Q

Grid Box* $30 Wf Row

= Q.OD 5J

J Col. 3 /o

Typt
Width

09a

0
o

/ " i

Filler Accepted for Analysis : Yes KJ/ No D £
91

If No. Reason for Rejection: -̂•

A 000^



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

METHODOLOGY s Yamate st a!. 1984 C13, EPA level II
Air samples are first coated with a thin layer cf carbon in a vacuum evaporator, Smal*

squares ;aoorc;'imatel y 3mm X 3mm) are subsequent!/ cut cut -from the ccatsd filter and place
cs'-Dcn sice down onto TE!"! capper grids and placed in a Jaffe Wick chamber either
w:*.n :."> jrofcr,Ti f»cr pel -.carbonate filters) or acetone (for MCE filters).

In tre TEM ar.a! --=:= -'itiers are scrutinised at acqi.it 20, 000 X by morphological
observation, se'ected area electron diffraction iSAED) , and energy dispersive X-ray
microana'ysis (EDX> . In & level I analysis (ret recommended by E.*!£L)
ED* analysis is omitted and chances for error and ambiguity increase.
!. ra.iats 5., -?arwa! S.;., and 6icsons S.D. 1984. ftrthafcTogy for t,t'g "eaS'jre^ent sf .iirbcrre Osbestss by £:s:tr;n
."•.ercse:py. Draft fJeaort. Washington, D.C.: Office of Pmarrfi aid Deve/cpsert, L'S Enviranaenta! Protection Jsercy,
Contract Nc. 65-02-3266

s Alfred Baltz

1944-4* HeiS9lb5"9 University, Germany.
MA Physics, MA Physical Chemistry

ElPLOVMEN"
EMSL: Since 19B4
1965-54 Sperry Computer System (Blue Bell, PA)

Electron Microscopist , Princiol* Physicist,
E'taff Scientist and Manager.

1960-65 Franklin Institute Research Laboratory (Phil a. FA/
£r. Physicist, Electron Microscopist .

19f4-io Atlantic Re-'ire-y Company, Sr. Physicist.
•"arier: Fhilade'caia E'sctron ^icrosccsy Society (Chairaan 15~4-75) ;

Internationa! Society »'or Hybrid Microetectranics;
Afflerica.? Physical Society; Electron Micrcscspy Society af

DIRECTORS Peter Frasca, Ph.D.
EDUCATION
Farsselear Polytechnical Institute, Troy, New York

1974 *hD(Physics>, 1969 MS, 1967 BS

EMSL: Founder 1981 s

1975-85 Thomas Jefferson University (Phila. PA) (
Research Associate Professor <
Director of Orthopaedic Research '
Director of Ultrastructure and X-Ray Micrcanalysis Laboratory
Member of Professorial and Graduate Faculty

nearer: American Industrial Hygiene Society; American ChewcaJ Society; Phila. Electron Microscopy society;
Scanning Electron Microscopy Society,National Asbestos Council .

fr. Frasca has aeaonstrated extensive experience in electron •icroscopy oi asbestos acquired through 7 years of analysis
of asbestos t'ound in air, Mater, bulk and soil sables. He inpleaented an SEM method which made SEN analysis of asbestos
filters coiwiercially feasible.This led to a publication in tht EPAs Proceedings of the Korkshop on Monitoring and Evaluation
c- AirScne Assestss Levels Following an flbatsaent Prograa pp 225-232, Acri! 1?S5.
=:L_ECT-ROM MICROSCORE And EOX ^rvi*^i_vzER

MICROSCOPE: JEOL 100C Analytical TEM
EDX A/sttLYZER: Kevex Delta III System with Beryllium window detector
Instruments are routinely calibrated on the first work day of each month
and following instrument repair. \



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

108 HADOQN AVENUE
WE37KONT, N.J.

oaios
iC'9-3?s-*:00

1056 STELTCN SGAO
PISCATAWAY, N.J.

OS553
201-7fi:-C550

1900 FEACHTrEE "FEET
ATLANTA, SES5IA

3030?

2 De 3NGELG DRIVE
BEDFORD, «i=5.

01730
617-:?5-7080

Thursday, October 15, 1990

Roy F. Weston
FEAC Project/GSA Raritan Depot
2=90 Woodbridge Avenue/B'dg. 209 Anne::
Edison, N.J OS837-3679
Asbestos Fiber Analysis by Transmission Electrcn Microscopy (TEM) ,
Selective Area Electron Diffraction (5AED) and Energy Discersive
X-Ray Microanalysis (EDX) —— ERA LEVEL II Performed By The
Yamate et al. hethod.

PsOJECT : 3347-21-01-2426/Millington Asbestos
SAMPLE IDENTIFICATION : 04S64
LOCATION : Field Blank 2
VOLUME : BLANK
Grid Ooenings Analyzed : 20
Samc'e Condition: Accectable.

or-j o
1. Number of Asbastos Fibrous Farticulates (AFP) Analyzed :

2. NumDer of Nonasbestos Fibrous Particul ates Analyzed :

3. Number of Ambiguous Fibrous Particulates :

4. Tvoe(s) cf Asbestos :

5. Concentration of Asbestos Fibrous Particulates :
(on whole filter (in millions))

Concentration Detection Limit:

6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 um (microns) in length : (0.0 X)

(on whole filter (in millions) )

7. Mass of Asbestos Fibrous Particulates :
(in nanograms/filter)

Mass Detection Limit :

8. Mass due to Asbestos Fibrous Particulates equal to or
greater than 5xwn (microns) in length : ( 0.0 X)

_______(in nanograms/filter) ____________________
Comments: Filter Type: MCE, Filter Size: 25mm.

0

0

0

none detected

0.0000

0.0032

0.000

0.0000

0.0003

0.000

0)o
o
o

oo
a\

Peter Frasca, PH.D.
President

Laboratory
Supervisor

Approved
Signatory A 000o4



TEM AIR ANALYSIS WORKSHEET {YAMATE} LEVEL II

D**:OCTI7CO
TAT. 2-1 Hr

•ILOTID: RoyT Wti:*,̂  Inc., EJi»n SAMPLE ID- iMSM
SAMPLE LOCATION:

Field Plank 2

YCLUfvE(l!TEF;S): 0.00 ^

•ITCnTVTC/fa??} PC GRID OPENING? Q/<>
V/ (B»Bundl* C-CIuster M=Matrix)

G*

/

$

J>

y

«j-

6
•=h
tf
-•'

'/&

"<

ft
f<J
/V
A
/7
^v

/f
A!/

NON
ASB
^

^
8
(f

&
-0
&-
6
£-
^
er
&
t>f
^
<f
&
(^
&1

&
&-

LENGTH

TS ,

NON ASBESTOS FIBE

SCOPE* 1

ANALYST: (f'{

O.C. CHE

CDMPUT

THICK

CHRYE
TVPP
VIDTH

IRS PRESENT Q GY
D CL
DCE

/ D OR
fa D Fit

CK • r m\

ER: TvW/
TURE D SPECTRUM D SAED

. ,PES

•OTILE
LENGTH THICK

PSUM(I)
ASS (2)
LLULOSEC3)
G AN 1C FIBERS (4)
JERSCONTAININGCS

D"

TVPP
VIDTH LENGTH THICK

K

IF ASHED*
37mm 0= 1.13
25mm 0= 2.49

P.
• » RESUSPENDED/lOO

95 RESUSPENPED=

AMPH
TYPE
VIDTH

(BOLE
LENGTH THICK

HAND CALCULATIONS

{25om.} —— > 0.0642 {IT,

GRID

FILTI

IFN(

RIW • V
££

ER ACCEPTED FOR AN/

), VHY?

RO^

^LY

0. oo^O^

t /(

SIS: YESO HO

FORM *1 Rl

TYPE
VIDT>

-v"

too

0
o
>-•

M
00
0\

D *
r. 4

A OOGoo



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

METHODOLOGY s Yamate et al . 1-54 [U, E='A l.= .<8l II
Hir sa.-rc'es are first coated with a thin layer of carbon in a vacuum evaporator. Small

ssuares taccrcximatel y 3mm X 3mm) are subsecuent 1 y cut out f.-sm the coated -filter and placed
careen side down onto TEM cooper grids and placed in a Ja-'-fe Wick chamber eitner
with chloroform (-for pol /carfcanate fibers) or acetone (tor MCE filters).

In the TEM analysis fibers are scrutinised at about 20.000X by morphological
observation, selected area electron diffraction (5AED) , and energy dispersive X-ray
ffiicrcanalysis (EDX) . In a level I analysis (net recommended by EMSL)
EDX analysis is omitted and chances for error and ambiguity increase.
1. rwats S., «garwal S.C., ana Sicbcns F.D. 1984. HethflJolcsv far the ^easurgaert at' nrbcrne issest:5 by Electron
?<i:r;s::3y. Dra*t Report, rtashington, D.C.: Office of Research and DeveJocaient, L'5 E-.vircr?enta! Protection Agency,
Contract No. fta-02-3266
*^rNi«^L_YSnr s Alfred Baltz

EDUCATION
19^4-49 Heidelberg University, Germany.

MA Physics, MA Physical Chemistry

EMSL: Since
1=565-54 Sperry Compute:" System (Blue Bell, PA)

Electron Microscopist , Principle Physicist,
Staff Scientist and Manager.

1960-65 Franklin Institute Research Laboratory (Phila. PA)
Sr. Physicist, Electron Microscopist.

195<i-60 Atlantic Petinery Company, Sr. Physicist.
Mersoer; chi!adeiDh;a Electron *(icrsscapy Society (Chainan 1974-'!);

International Society *or Hybrid Microelectronics J
Awican Physical Society; Electron flicroscapy Society of flaerica.

!_*<=*BORATORY DIRECTORS Peter Frasca, Ph.D.
EDUCATION
F'lnsselaar Pol ytechnical Institute, Troy, New York

1974 PhD(Physics), 1969 MS, 1967 BS
EMPLOYMENT

EMSL: Founder 1981 >
1975-85 Thomas Jefferson University (Phila. Pfl) W

Research Associate Professor
Director of Orthopaedic Research
Director of Ul trastructure and X-Ray MicrB'analysis Laboratory o
Member of Professorial and Graduate Faculty M

Meatier: African Industrial Hygiene Society; Amrican Cheaical Society; Phila. Electron Microscopy Society;
Scanning Electron Microscopy Society,National Asbestos Council . o>

Or. Prasca has denonstrated extensive experience in electron aicroscapy of asbestos acquired through 7 years of analysis
cf asbestos found in air, Mater, bulk and soil saoples. He i«plesented an SEM tethod Mhich aade SEM analysis of asbestos
filters cosaercially feasible.This led to a publication in thi EPAs Proceedings of the Morksnca on tenitoring and Eva!uatisn
of Airigme Asbestos Levels FglloMing an Abatement Prograa pp 225-232, fipril 1985.
EL-ECTROM r-1 I CROSCORE sun d EDX *s»rNj^L_YZ ER

MICROSCOPE: JEOL 100C Analytical TEM
EDX AA4ALYZER: Kevex Delta III System with Beryllium window detector
Instruments are routinely calibrated on the first work day of each month .
and following instrument repair. "
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iog HHDDON AVENUE
HESTfCNT, N.J.

OS1C5
6;.' '-35S-4500

1056 ST£LTON FOW3
PIsCATWAr, N.J.

0?S53
201-931-0550

1900 CE.ACHTF£E 37FEE7 2 De flNGELQ CFIVE
ATLANTA, SE2F3IA BEDFORD, MASS.

30309 0173C
404-355-4<54i 617-275-7060

Thursday, October IS, 1990

Roy F. Weston
REAC Frcjsct/GSA Raritan Depot
239C Wocdbridge Avenue/BJ_g. 209 Anne;:
Ed isen, NJ 03837-2679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM) ,
Selective Area Electron Distraction <5AED> and Energy Dispersive
X-Pay Microanalysis (EDX) —— ERA LEVEL I! Performed Sy The
Yamate et al. Method.

PROJECT : 2347-21-01-3426/Hii!ington Asbestos
SAMPLE IDENTIFICATION : 04365
LOCATION : L=t PIank
VOLUME : BLANK
Grid Openings Analyzed : 20

e Condition: Accectable.

1. Number ot Asbestos Fibrous Particulates (AFP) Analyzed :

2. Number or Nor.asbestcs Fibrous Particulates Analyzed :

3. Number or Ambiguous Fibrous Particulates :

4. Type(=> or Asbestos :

5. Concentration or" Asbestos Fibrous Particulates :
(on whole filter (in millions))

.-̂
Concentration Detection Limit:

6. Concentration due to Asbestos Fibrous Particulates
eoual to or greater than 5 am (microns) in length : (0.0 X)

(on whole filter (in millions) )

7. Mass o-f Asbestos Fibrous Particulates :
(in nanograms/-filter)

Mass Detection Limit :

B. Mass due to Asbestos Fibrous Particulates equal to or
greater than 5.wn (microns) in length : (0.0 %)

_______(in nanograms/f il ter) ______________________________
Comments: Filter Type: MCE, Filter Sise: 25mm.

n

0

none detected

0.0000

0.0032

0.000

0.0000

0.0003

0.000

Peter Frasca, PH.D.
President

Laboratory
Supervisor

Approved
Signatory

Th» libttratorx I* enlr r««on»ibt» «er <IB»r» c*un»_ In _*lcn i*



itn AIK ANALYSIS WURKSHEET IYAMATE} LEVEL II

ABOfiATORY*: 90:37672
LlfEHTID: Roy F.W«SM<>--., Edison SAMPLE ID: 0486

SAMPLE LOCA TIC
Lot Blank

JECT. 3 J-I7-* 1 -0 1 -W26i' Mlfington Aitestos

YOLUf»E(LrnERSJ
ILTER'SlZEy l̂
IL7ER TYPB l̂XE-) PC GRID OPENINGS.

\̂  <B»Bundle OCluster M=M»tr

G«

j

<$

1>

({
/v~-

if*

%-

^

27

((-'

/• /

I '?

H
(\
Its

{7-
f ^
(1
(]')

NON
ASB

^
^"

^

&
&

o~
0
&r

&

&

ft*

0
0-
fr
<T
P
&^
an
*^
&

LENGTH

NON ASBESTOS FIBE

SCOPE* 7

ANALYST: />

THICK

CHRVS
TVPg
VIDTH

RS PRESENT O CY
D OL
D CE

}/ HOR
Y/^) D FIE

«j r TWFTK • ryV^

JOTILE
LENGTH THICK

PSUM(I)
ASS (2)
LLULOSE(Z)
CAN 1C FIBERS (4)
JERS CONTAININGC5

COMPUTER r JAT(J ̂

,'URE D SPECTRUM Q SAED
ES

a-

TVPF
yiDTH LENGTH

5
>H:

0.00 "

•x)

THICK

D«te.OCTI790
TAT: 2«JHr

K

IF ASHED*
37mm Os 1.13
25mm 0= 2.49

9
• » RESUSPENDtD/lOO

9s R£SUSPtNDtD=

AHPH
TYPE

VIDTH

IBOLE
LENGTH THICK

HAND CALCULATIONS

{21

GRID

FILT

IF HI

RM} —

nny •

h 0.0642 {5}

*T°
ont

noo!>2

/ Z

TYPE
VIDTH

>
8
o
0

oc
<T
^*

£R ACCEPTED FOR ANALYSIS: YES^ NOQ

J,VHY? FORM « IRE: 4 V
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2'.' JC'»

H-Biastcs Fi;3.>- Araiysis by Trar=iT): ; = ; " E"
E= :=;t:ve Arss. E'ertrc^; Dirrracti^r frAEZ"
if-:', ay .li "'can a lysis (£DX» —— EFA LE:-;EL II

-z E-.ergy Disz

CJEI'i" i 3247-21— M-2>12s/^i! ' iigtcf! ^stss
^'^'LE II£VTIrICA'"IC:fj : 04=31
C«rI':\ : Ji^tai^s -a.:Ti'v =cc^i

" i d Cr -5" i "' 5 5 An ; 1 v~ 5C ! 2C'

C Or---) CT

1. ••'L:*;c2>- o* -stestos cii:rrus Particulars -.'A."; -n-a" ;

I-. Number c- Afloigucus Fibrous Farticul atas :

5. -c-rcentrati:r c* fisssstas Fibrcus Particulars :
;in AFP/cc or .ri!' ion ;m')

Ccncer.tr at ion 2'et action LiiTiit:

i. 'rc-ncer---5.ticn aue to Asbestos Fibrous Participates
ec-usal t3 or greater than 5 urn (micrcn;; in ?an.=th \

iir AFF/rc r^ j>i 1 i ion/Ti')

?. .lass o* Asbestos Fibrcus Participates :

O %'.'

n^r*s ccr''=r"*"or

o.ocoo

0.000-l

;•>..-•; .'•;')

Mass Detection Limit : 0.0000

5. !*e=3 ije to Asoestos Fibraus Particulates esual to or
greats-' than 3-̂ n (microns) in length : •" 0.0 2) 0.000

_______"in naro;
Cc~ments: Filter Tyae: ̂ CS, Filter .size: 25mm.

Nsnaste=tcs -fibers present were: BypsuiTi, Glass, and Fibers Containing:
(H! ,Si> .

A OOOV4
F""a=ca, FH.D. Lacoratory

Suoervisor
ou'ntca In

• Accrcai t»» «w

Approved
Signatory

1
O
O

00
<T>
00



E M S L ItM AIM ANALYSIS WORKSHEET (YAMATE) LEVEL II

LABORATORY*: 9037769
CLIENT ID: RoyF.Weston, Inc., Edison

TAT: 2-<Hr
SAMPLE ID: 04831
SAMPLE LOCATION:

Upst airs Fwriily Room
OJECT: 3347-21-01<}4?&/MningtonAsbcsto$/G«msonRe5idenct

/""N YOLUMc(LITERS):
FILTER SIZE: VK
FILTER TYPE.- tecEJpc GRID OPENINGS:

-̂̂  (BsBundl* C«Clust«f MzMatrlx)

GO
*

-

Non

Sco

Ana

Q.C

C
F

Typ<

G*

1
2_
5
<y

5
£

yf
<?
,0
n
•1*
i1}
/y
/*
iy
I7>
(9
^
w

asbt

pe#

ysti

NON
ASB

&
f
1

&
f
(
tr
&
#
2-
&
&
/
f
ft
$
(
$
2-

^

Chrysotile
Ltngth

-4

Thick

/,

/ /,/
V t

^__^

jstos Fibers Present

Width

^-^

^

Jfl
/

/
'

Length

j
/
/

Thick
TVD«
Width

B(1) Gypsum
£7(2) Glass
Q (3) Cellulose
D(4)Organic Fibers
fH(S) Ftoers Containing

: ^" Daie;/t>//S/<?f}

je^ .^
Checkr fir^

XJl(*&£
a D Spectrum D SAEC

»s

>n*

Length Thick
Type
Width

3773.75 /

2 0
<

IF ASHED '
37 mm O - 1.13
25 mm O - 2.49

IX *̂

% Resuspended/100
/. Resuspended -
Amphibofe

Length Thick
TVP«
Wldih Length Thick

HAND CALCULATIONS

{25m»} —— > 0.0642 (IT)

3rWBox# £>Qdq?f> Row

= £> *066f

A^ Col. /Off

TVP«
Width

*
I

1

e
c
i-

h
o
o
u

'
RBer Accepted for Analysis: Yesfl No D ,.. _
If No, Reason for Rejection: ^ 000*£>
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r-iE~r no OOLOGY s rspr-ste «t a1, i^-i :ij. E-A 2 -' ::
~i~ S r -T t 'es ara -;rst ;i«~5i wit"! a thin la-.e^ c» camber, in 3 var .,,.•, 7, gvanc^rter . i--a' '

•..* ~=s i aLDrc;: i Tiate! -•• 2 .Tii! > j<7iifli are subsscue^t' / c..*: c1-.-: fr:m tr,= ccatad ri'ter and D! ?-:
•""<- = :ca ro^r. ~t: "£" 3:.0Der g^irs a-.i c1?.!-- i- a .Is--s Wicx ch = .:±£"-- eif.sr
:.~ c~ '
1^ f-E T£'' ar.s" /sis -"ibs1"! ars sc"'jtin:;s; at s.tcct Zv,0;CX cy ^DrD^r' ;sic?.'

-^va1:: cr , =a' 2-:t2d area s' ect^an diT-rractisn ('SAEZ') , and a".=rgy di=rar = i - - 3 '<— a-/
:^csr.a' . = ;= EDO. I1-. => leva! ! analysis TIT: re:i".;T£-re^ ty E^rl1

•>' f T a ' - - s i = 1= c.Tittsd arc crsancss »'cr srror arc a.^itig^ity ircrsasa.
. f=r.rt5 •?., rjir*;' :.CM ST.; 3;:::?= R.i. !?:4. !*st?-:±;:;cy -:>• t^e Meis>"£-t-t :; A:r::-rg.-;^ge^:= ;v :'a:t'-:r.

: Ronald Mahoney

Gr-.i.a I-5tit'.:t= --T Technclcgy; It.S, 5: j-Envircr-Tierta' Scea-rg-a:-!-
r.-.Hv" •.•sma State University: £.3. r ic 'z-?-/

EMSL: Siirs :c=0
l-~9-l-:':: T~e ̂ car<5:Tv c» Natura' Scisncas; F'-i' j.da- :'-:=. =fl,

I :%- i5 ; - " r» rvsts.Ttirs.
l^rZ-i-'-O ria-.i-Ti rie-'aari-.'.mi rhycsl caiat/'Cc' '•=--.: -f l^srasar.
1=7=-1=52 H' ==s ssctirr; =t.ytoci ar.ktar Ecc" r=:=t '~a -crr^ist

ORATORY DIRECTORS Peter Frasca, Ph.D.

:s-H=9' =a-" P^'yternnica! Iistituta, Trey, New '•;'"'<
v7i P-.--Phv'=ir=.; , 196? MS, 1967 B5 >
t-AZ. : ; V -«1C\;T CO

EMSL: Founder 1981
li'r-s? Thcsias Jaf^erscn University (Phil a. PA) o

ce=sarch £ss-!zia~te Processor o
Eirectcr o-f Orthopaedic Research
Di^ectcr ct U1 trastructare and X-Ray Mici?:;ana1 ysis Labcratory M
i*=rcee" or Professorial and Graduate Faculty w

erber: flwi;an IiciiStr:ai Hygiene society; Aterican !>e»ic*! ssciety; Phil a. Electron Microscocy Society: o
scanning Electron 1icrcs;;pv Scc:9ty,NatiQna! Asbestos Council .

Dr. eras:2 -as :=r;c."s:rate: extensive excenence in s'sctran aicrcsccsv :* asrestss ac:u;red thrcush ? vea^s :• analysis
c* a=C3st35 *su.?i in air, wtsr, bulk and soi! saaclss. He iaolasentad -an S! let.hod xhich tads ;EM ara'ysis c» 3SC5=*.cs
^i'ters cr.TEercsally r9as:b1e.Th:3 'ed to a pufciication in the EcAs *"::5g::"== e*' t*ie ferk'hap en "critc-irg ard E/a'^at::"!

L?'/e's Ccnc»ii3 an Afeitasgrt ^rsyaa ;o ™-232, -ten1 I9S5.
MICROSCORE a^ncd EOX

MICROSCOPE: JEOL 100 CX-II Analytical STEM
EDX ANALYZER: PGT System 4 with Beryllium window detector
Irstr'j.Misnts ars routine! y calibrated on the -first «srk day cf each ^-ni
a~c -*C! Dewing instrLi.nent recair.
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AC c-T;=-it 2?^ = an tar Dezot
••=:- M'-ir-i-lcs A,5-_g/E';=. 209 A.r-=:-

s :esas Fiber Ana! /sis by Transr is = i~n E' actrcr *ic-csc3£
= e"s::ti-'£ Area E'ectror. Di-f-fractirr (5AED' ?rr E^e'cv I::=r-
*.-=ay .^ii^cana'ysis (ED*) —— EPA LEVEL II F=-»2^3C! 5y Tn

'vr.TECr . 23-7-21-0i-2426/Mi'l! irgtr-rr Asrast -os-^a^nsc"

ra.mily Rcom-CSZ
Liters

C Of--j O S E C- O
Farticu!atas • AFZ i Analy:ad :

5i.'.s Parti:.'5.t = 5 An c. ' /zed : 2

3. '-.•'.• :iic=r ot AiTibigucL'5 Fibrcus Parti.u! atas : 0

^. r '- '25'5-1 ^* Astestcs : r,c".e cet=:tSj

0.00003. Crncartrat icn ct" A=bastos Fibrcus Farticul atas :
':- AFC,-=C cr ^iiiion/-*)

C:-i.ia"-.ration Detection Li.nit:

c. Csncenfation due to Asbestos Fibrous Psrticulates
=-;ua: to cr greater than 5 m imi-~n:~s' in length : (0.0 '<)

(in AFP/cc or million/m')

7, Mass o* Asbastos Fibrous Partirulates :
fin

0.000*

O.vOO

Mass Detection Li flit 0.0000

5. ?-£== aue to Asbestos Fibrous Particulates ecual to or
s'-aatar t-ian 5urn (microns) in length : ( 0.0 /:> 0.000

03
O

O
O

oo

Comments: Filcar Tyoe: HCE, Filter Siza: 25mm.
Nanasoestos -fibers present were: SyDsum, and Fibers Containing:

;ter Frasca, PH.D.
President

Th.

on

Laboratory Approved
Supervisor Signatory

tor «IB«r« count•« 1* «i*•'•/•!• MM not In <lb*r«xc«. MnicH <• ««»»n««nt

A 00077



E M S L ItM AIM ANALYSIS WUKKSntt I (TAMAICj LCVCU II

LABORATORY*: 9037770
CLIENTID: RoyF.Wesion, Inc., Edison SAMPLE ID: 04833

SAMPLE LOCATION :
Upstairs Ffc/riilyRoom-CBZ

.•JECT: 3347-2 1-01-3426/Mllington Asbestosftaanison Residence

§ YOLUN€(LITERS): 8771.2
-

PC GRID OPENINGS: ru

(B=Bundle C«Cluster M=Matrlx)

GO
* G*

/

r~S>

<£
("̂ - J-

( ,'
•y

Sy

'r,
[//

-

s

Non

Scof

Anal

Q.C

C
P.

Typ«

tT

/~
j(L

*Kif/-
A
/£
/V

NON
ASB

C^
'(A
0•(/<

S*l

v)V̂
7)

'/
/

f/)
//*
hT//
ry^V̂
(?)
^/l
yV

^n(^/i
asbe

56 #

ystL

Chrysotile

Length Thick

stos Fibers Pre

c?\ -DaterlO

rh$. ^
Check: ĵ ^1) d-tw,

sent

Type
Width Length Thick

/
/
•

\
*

Type
Width

/^

Ir

l\ ^\v,
1

- _ --

D (2) Glass
D(3) Cellulose
Q(4)Organic Fibers
O45fFlbers Containing

1^ ' f

jU_
Q.

C

A
•>utei(. ZVV

-• D SpectrumQ SAED

s

n*

Length

~^N

—— -X

\ /'"^

/

'

Thick

^\
}

/
/

Type
Width

Dtfe:OCT1890
TAT: 24 Hr

,/
IF ASHED *

37mmQ- 1.13
25 mm Q m 2.49

\f *•"

% Resuspended/100
% Resuspended -
Amphibofe

Length Thick

HAND CALCULATIONS

{25wi} —— > 0.0642 {5}

Grid Box f 07(377 o Row

width Length Thick

= £/ (r&£>2> 1

A/ Col. 7^ /

Type
Width

o
0
!-•

7 S
S*~ ' ^J

/ M
Filler Accepted for Analysis: Yes CXNo Q
If No. Reason for Rejection:

A 000VS...
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METHODOLOGY s vs--t= at si. l-±- :i:. E=-A !=•.•.= : II
£ir 55:T.c"=5 r."S Tirgt Coatee Witr; S. tni7 1 r. -'51" 2"' IST'"" IT. £ V 3 C ;.'.-_.? 5 ••' aO'-"" r t T^ , E.71?

'i'.'*r2x ' ?.;rr:; : -;5t2' / Z'*<i » ^mm* a^a sussscuent! v ;.:t -rut -""C.TI t~ = "st = i - i ' tar s.-.d :
art 2". =125 --.-.r -r.ti ~E* ^ccss" 5":c= and clc.rsz ir = J?"S •*:;> rha.T.cs'- sit1-*- •

** 1 t ~ r ' l 'C^G'^Zr'P "I"" I " ! '-• 1 3.:*3 "^ ? ̂  9 * i ' £ 5 T * 5 ^ Cl^ ?.C5^In? v*" '" i^CE - I ' t a y - c ;

23 = ='", at i en , =e'=ct5'3 srsa e1 3-1 tr ar> airrracticr '. EAE"-1 , ard 9r.ai"3v ri=r=-~=
"ic-;r~r.; ys:= :£!''<;. In ; i evs* I ana'ysis !!~ct "en "en:: si t - - ' E"E_ •
;D< a ra ' . / s i s i= i"itt9; a~d irarcss ^cr ar^cr ard ?"bigL :.ity incraasa.
1. "a-icts 3.. r:£-»i' :.•:., jr.: ;::cor;= ?;.D. l-S4, let* :;;'5=y ;y fe "SJr^r-W :• A:-::— 5 -;:e£t:; -••

Deborah L i t t l e

'.-• i'-a^s1.tv -- I 1 1incis, Cant3r tor
£•'5- C=-ti'i5i E'srt-c1- »icr=s:::--

EMSL: £:r-;2 1 = =;

B ORATORY DI RECTOR r Peter Frasca, Ph.D.
-CDLCATCN
Fa^ssa-aar F: ' vtachni.;?.! Institute, T^Qy, New vrr'-:
!?7- c-hE«Fhys:c 5^ , 1-6* MS, 196? ?S

EMSL: Founder 1981
1975-=; r;-cmas Je-ftsrson University (Phil a. PA: g

Pssearcn Assjciate Pro^essci". . M
Dirsctcr ot Crtncpaedic ^asearch
Dirertc-" o-f L'l trastructure and X-Ray Micrcanal ys:= Labcratc^y t-1

!"e(TiDer cr =-orsssorial and Sradaata Faculty «si
.renter: Aseriran Iri-jstriil Mygiene Society: Aaerican Oieiiai Society; Phila. Electron Kicrsscrsv Society; w

Scanning £!*rtrn licrasccsy society v'4ati»»! Asfcestos Counci! .
Dr. r-as:a has -Jeaonstrated extensive experience in elKtrw «icro=::ay at asbestcs acsuired thrsush 7 years o^ ana'ysis
c4" 55:s5tc5 tcura in air, water, tu'!f ana sot! saocles. He iaplscentad an SEJf wthcd irfiicf; tads SE> analysis ot a=c35t:s
rrters "jaercia'iy *eas:D!e.This 'eo to a puohcatian in the EFAs pr;c;5d:ngs or the i^arkshsc :n isritsrirg a~i £-a !u?t:
a* flragr^e A;:g=t:5 '.aveii FaMc»irg an -aatsr'sent Pr̂ qraa 53 22--Z22, .aoril 1SS3.
ELECTRON MICROSCORE a>. r» cd EOX

MICROSCOPE: JEOL 100 CX-II Analytical STEM
EDX ANALYZER: PGT System 4 wi th Beryllium window detector
Inst— jincr.ts 2-3 -.Tu.ti^z-.y cal ibratsd on the rirst work day a- aach iTor.th
anc! »cl lowing instrumert recair.
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Friday, 'jctzce-

rZAC = * -o je : < : ' -EA Par:tan Deoct

-nrestzs -ibar Ara'ysis by Transmission Electron i"iorosc:z.v •..TEf!i ,

,__ a v :-u^»-3.30.31 vs j3 (£3X) —— EP'A LE'--'EL II ~'=r-';r;?5d Ev '^ =
YrTr te =t a', ^efcd.

______c *n r--> o g rvi :==: s: o o ^H ~r r^_________

•r ;- •.•or.e=bsst3s Fibrous Partiz.1.'ates AnaVyzsz' : 2

•r ci AiT.biguous Fibrous Farticul atas : 0

ntraticn o* Asoestos Fibroes earticulatss : 0.0000
n PF^/cc or mil!ion/m*)

Crnc^-.t'-atian Detection Limit:

6. Cr^rertratisr 2'j.e ta Asbestos Fibrous PartiCL.il ates
e-Ur1 to or greater than 5 IMI (.niĉ ons! in 1 en-gt!~, :

(in AFP/cc cr million/in*)

", l^ass of Asbestos Fibrous Particulates :

(0,0 *.'

"ass Detection Limit :

0.0004

0.00

0.0000

0.0000

S. lisas cue to Asoestcs Fibrous Particu' ates equal ta or
greater fan Sum (microns) in larsgth : ( 0.0 X) 0.000

_______ ':n r.ansgrams "n* )
Cc.nr?ents: Fi'te" Type: MCE, Filter Size: 25min.

Nona=best3s tisers present were: Fibers Containing: (Al ,5 i ) .

CD
O

o
o

00

LaboratoryFeter Frasca, PH.D.
President

TA» laoorttBrr I* on I r roontibl* «ar «ib«r» cauntX In

Aocroved
signatory

not In «iB»r«x«e. anicK i» d*»*nd*nt
A 00030



E M S L ItM AIM ANALYSIS WVMKbHbbl (YAMAIbJ LhVbL II

LABORATORY #: 9037771
CLIENTS): Roy F.W«ton>c., Edison SAMPLE ID: (M835

SAMPLE LOCATION:
Downstairs Family Room

JJECT: 33474? 1-01-3426/MllingtonAsbesios/Genison Residence

/~\ " VOLUME(LITERS): 8850.0
FtTERSIZE: L2S(
FILTER TVPE.VMCE) PC GRID OPENINGS.- ,3c

^-^ (BzBundto CmCluster M=Matrlx)

GO
*

—

,

f

Non

Sco

Ana

Q.C

Coi

P.

Typ<

G*

f

r^-

5]̂
('7*x*
Q
•//
//

A
/(£
ft
'/fo
/ /?

^i i

'9
P^
asbt

pe#

lysti

NON
ASB

'A

/^

'M
'$*
(/)
ffi '•
/yj
^/'
'('/'
Yi(A
17)1 / f

(/*)(fj
'A(/)
(/fj

Chrysotile

Length

"

^

Thick

>stos Fibers Present

o2. Date:/ 6/ / 9

Type
Width Length Thick

,
/

/

\^

Type
Width

^.
•^

-t
\
V.

(

_^

OH) Gypsum
D (2) Glass
Q (3) Cellulose
OWOrganicFtoers
Qisj-Fibers Containing

^//. ic^ .
Check: /VT"

jf«*(^&£
j D SpeclrumD SAEC

ss

>n*

Length

-^

V
-x
y
' /
/

Thick
Type
Width

D«le:OCTT890
TAT: 2-JHr

»/

c

IF ASHED*
37mmQ« 1.13
25 mm Q « 2.49

% Resuspended/iOO
'/o Resuspended -
Amphibole

Length Thick
Type
Width Length Thick

Type
Width

HAND CALCULATIONS

{25m»} — > 0.0642 {K}

Grid Box f P^O 5̂ 9^ Row

= 6/x 07TQ '3 G?

^3 Col. ̂ "^/^)
'

Filter Accepted for Analysis: Yes D No D

If No. Reason for Rejection:

A OOGifl

00
O

o
0
HJ

30

en



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

METHODOLOGY s Yf.na"= st 5' •."- :'.-', E-- = =' I!
11:~ =?.":" =3 £••= -:--=t irstsd «:th 2 t-.ir. 1 =v=' -- :=-tc- :~ a va:..;:T. e '-acr^atrr . r^r1 '

:ua-' = = ?•::':••: • - f t ? ' v 3--" X I^m? are sursacus^'1 y cv.t c'.'.t -f'-iT t~e ziatsd - i ' t=" ar.i :'=;ar
•"_r~ =;i= ::-^- -~~.: "E" crccer gi":cs End clacer ir ? Jar-fe w,:::k :hr..~!:=^ sit-.sr
:i- c - : : - - -2" "^ -•!.•" rc: .carbcnats ri ' tars/ cr a-:=t:r;e C fc r '"CE - i ' t r r s ' - .

-" t".= ~E" = r . r " . - = i = -"issrs ars scrutinised =t at cut 20,'XO1 ~-- ' .T.r^nC'1 r=:z = '

- •H IS El- . I" = leve' I arslysis -net -5-crm=nQ=d h- E^S_'

Deborah Little

EM3LJ E---:- :-=.
-3?7-z'===rt C-i'd'sn's !-*•: = : ita' 3

-s=sarc- T=C-:-;" osist in

B ORATORY DIRECTORS Peter Frasca, Ph.D.
£p'JCATICM
-=-S53'£ar -~' ; technical Institute, Troy, New Ysrk

1=74 Pr£--:=hv=:is! , 1969 ITS, 1=57 B3

BMSL: Founder 1981
l^7T-55 '̂Ci'ias Je-f-f arson University «'Phi'a. FA)

= s=ea"cn Associate P-afesssr ,
Director c-f Crt.hocaacic Research
D:-e:t3r 3r Ul trastructure and X-Ray r^icrcana: ysis Laboratsrv
"incer -3r Pi"orssscrial and Graduata Faculty

&it;er: ij9r::̂  Irc'js:ria1 ^yg:ere society; ftseri:«n Cheniti! Society; Phila. Electr;n Mi:rcsccoy scciety;
icrr:r,9 rK:rw Nicrcscccy scciety ,Hitioril AsbHtas Council .

>. rri5C5 r:=; cs:sr.3tra:ed extsnsive experience in electron iic'iscopy erf astestis acquired through 7 years at sna'yEis
c* asbestss -ours ir air, water, Sulk and soil saaples. * iaoleaented an 5E1 aefiad which ?.ade 5E?! analysis at as:sst:s
•s!te"s mserciailv -'eas:bis.rhis iea ts a publication in the EPAs Prs:eeJi^as ST t"e ferksnpc :n 'tofutrring ard Evi'uatl
c* 4r;:-"5 -;:;;t:s .3'/°!s Fa1 'wing a^ Aoatsflent gregraa OP 225-232, ^onl 1?S5.

EL_ECTROrv4 t^l I CROSCOF»E SLO d EDX *̂ rN|*c, L r̂' 2 E R
MICROSCOPE: JEOL 100 CX-II Analytical STEM
EDX A^LYZER: PGT System 4 wi th Beryllium window detector
Irv=-ru-e-i-3 are rcLtinely calibrated on the first work day ot each month *
and -a' :3w:«g instrument' reoair. **•



ELECTRON-MICROSCORY SERVICE LABORATORIES INC.

20;-:J1-0559

rEAC rro.-act.-' ';£« Faritan Decot

£.:i=cn, NJ OSS3"-2.i79
Aso-astis FiDer Analysis by Transmits in- E1 ect.-cn
=e'5it:ve Are= Ei e:t~cn Dir-ra:t::r 'EPEI' and E
'--a/ Mizrcana' ysis (£E.<) —— Ern LE'̂ EL II Fs^TirTSC

g; Disiersi-e
SC rv ~'r,s

--JE"' : 3J- l"'-Zi-C'i-2426/ ^1 ' 1 ingtcn A=:astcs • "35rri

ICATI~N : ^astsi" rairocm
^.'J^E : ="7~s.25C Liters

r^:^ .^sri^qs i>nsl /zed ; 20
?.TC'S Cinditior: Accestab's.

. Nurcer c- Asbestos Fibrous Fartizu1 at=« ;'A.r=> A

. '-Juicer o* NcriaEcestos FibroLS Particu; s.t = = -rs' ,-

- . \i..rn;ar c* îr̂ lguc'js Fibrous DartiC'-l 5t== :

-;=d

cne d

:. 'rcrics-Ttraticn cf Asoestos Fibrous Particv.1 atas :
(in A~F/cc DI" mi1 1 ion/m*J

Co'-cantratisn Dstscticn Limit:

= . Ci-;srtration due to Asbestos FiDrous Particulftss
e-3'Jal to cr greatar •t.'ian 5 AMR (micrcr.s) in largtr. :

•'in AFP/c; or mi'1ion.'^*>

7. Ma=s of Asbestos Fibrous Particulates :
(in nan

Mass Detection Li

as= due to Asbestos Fibrous Parties' ates eous' to or
g^-eatar than 5~-i ?-icrcns) in length : ( 0.0

Fstar Frasca,
Presicert

«orx to only ft

Laboratory
Supervisor

Approved
Signatory

for not in «ib*r*^cc, MA«CH i* tf*»«A««n

etected

OCOC

Comments: Filter Tyoes MCE, Filter Sise: 25nmi.
Ncrsstestrs fibers present were: Byesurn, and Organic r:ber=.

ts

oo

CD —

A 00083



LABORATORY* 9037772
CLIENT ID. RoyF.Weston, Inc., Edison SAMPLE ID: 04S37

SAMPLE LOCATION:

;J£CT: 3347-2 1-OI-3426/MllingtonA$b«stos/GamsonR«sid«fKe.

/~\ " YOLUME(LITERS): 8778.2
FILTER SIZE^J/
FILTERTYP^MCB PC GRID OPEN INGS: r̂

^-^ • " {B=Bundl» C«Cluster MrMatrlxj

GO
* G*

/
^l
•>-7

(If-

6

fc

"7

<~SJ>

V
//

1 / 7

Non

Scof

Ana

Q.C

Cc

F

Typ«

'^
&
(ft
l(«
r't
/V
/V
âsbe

36 #

ystL

NON
ABB

/?')
>!//J

(//
/ ,

^/)

T/lC/A
2->-
sZ^
t//

T
(̂
•/^
X
/2-
;V"
^
/^)
_2:

Chrysotile

Length Thick

stos Fibers Present

^ DaterlOl0/

^U . ^£f^'A

ChedcpEI 5L^

Type
Width Length Thick

Type
Width

/
/

/ 1\

[ \

\
"^~~

GU f̂Gypsum
D (2) Glass
D (3) Cellulose
GWOrganic Fibers
D(5) Fibers Containing

1
jfer^LSwX-^

-• D Spectrum D SAED

s

n*

Length

\ \
\\

^
-**^

Thick

"^\\
1 \

) /
/

/

Type
Width

Date:OCT1890
TAT: 2-tHr

^A$ jfrJ.Uc,

V
IF ASHED *

37mmO- 1.13
25 mm Q « 2.49

%ResuspendeoViOO
% Resuspended -
Am phi bole

Length Thick
Type
Width Length Thick

HAND CALCULATIONS

{25m«} — > 0.0642 (IT) ^

Grid Box # 0^/6 77 ̂  Row

= Q.Crtroo/

P coi 7 •? ' 9

Type
Width

1
0o
M

M
00

00/

Filler Accepted for Analysis : Yes Q^No D
If No, Reason for Rejection:

v-



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

METHODOLOGY : Ya.ir.t* et a', :-E- ' • . : , I- - •= ^ I!
~;" =5T;o == are -;"=- coste: witn a thin ' f r £ * * r- Cr.'^c- in a vs-i1.:.!^ e-.arrrator. 5.-=.' '

:v.5." = = f.c;-r- i.i.?.r 5' v ;,TS,TI X ~-,D'1 are s-faseauar, t 1 y I'.it cut trcin the rcated - r i ' t s r snd 3' acsd
•--:- =:;e r-i--- "t_ "E^ rasper gri: = and o'r.:ed ;r. a Js.--£ Wi^r : ihamber- sitter

it~ i~ ' _r :-'-•- ri .•'•;" -.; ' > -carrcr.ata - i l tars) cr s.cs1:!"? ( - i r MCE » i ' t 3 r s ) .

crrrs-rsd b ,
15 •:-'!!:'.t2': a~2 cnancss rcr srrcr arc! j - ' i ; ^ i t . i-.c-

"*-j' :.:.. r; l;~t:" :.:.:'. :::i. ys:r:;r •:;••• ;:r fs ";;;.";-?-: :•' -irt

L_V S~T : Deborah L i t t l e

EMSL: r:-:= :- = .;
i-"~--"==5-t ;-:vj"-r-'= Hcsr i ta l ct 'hi! a-:V =

= 5=53t^~'"' "rg"Kr"~!i c— ist in ETs'"'"'^^

B O R^*T O R Y DIRECTORS Peter Frasca, Ph.D.
• >

Sar.sss' sar ,-'c' ytsciinical Institute, 7roy, New Ycrk
=-j. c?-;1 •?"->•=::= •, i«;9 "5, 1967 S3

EMSL: Founder 1981 M
L375-~? Thomas .Je*"?erscn University t 'Phila. FA)

research Associate Processor i-»
Dirsctrr o-f Orthopaedic Research 3
Di^Ertc- cf Ul trastructure and X-Pay "liiroara'ysis Laboratory ^
,vemcsr 3* =ro-3ssorial and Graduats Facul ty

"&-£&", a/serican Iri^stria1 Hy;:ene Society; Anericar. Swaic*! Scciety: °.hila. E!e:trcn tlicrasccay Sxiety;
Scarn-g Eiectrw "ic-csc::y Society,Nati3r.al As&estss Caurci! .

>. rri=:a "as :E5:nstrats2 extaisive ex:erier:e ir electran r:crcsc::y ^ as£sst:s a::u;red t^ro-jjh 7 years :; a^ysis
:- aw9s*.:s *curi ir air , natar, iuik and soil sa.T3'9sT'Ht ina'ssw-tsd an S2! r*:h:d wPi:li ,rade :EK analysis at asbestrs
*i'ters cssnercial'v reisible.This led ts a cuilication in the E?MS P»-::;5j:r;s :-' the ^H-S^SC sn ^Pityir.; ar^ E.a'^ti:-

EI_ECTROrs4 MICROSCORE «Jn d EDX ^M^»I_YZER
MICROSCOPE: JEOL 100 CX-II Analytical STEM
EDX ANALYZER: PGT System 4 with Beryllium window detector
Instruments are routinely calibrated on the -first wcrk day c-f each worth
and -fallowing instrument repair. . /-irw>»->»-* OOOoo



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

M:S "? •" ; J orso

Fov F. castor ~~
~EAC F^cjact '3;A -a^itan reset

£•31 = 31, NJ V=S3""-2:7?
As'castcs F:-=r Analysis by T~an=iTii= = :or E'act-en Microscocy ?TEV

Selective A»-=a Electron Di-frracticr, fSAEZ1- arid Ers"" = y Disiersi-•=

Yarata et s: . Retrod.

VOLUME : 5LANK

________________i~: or--l C' EN4 '=: E: O O^T
1. Nu:7!ca" c- Asces-.rs "ibrous Particu'atas (AFF) Ana 'y

3. ^<UiT!oer or" AmEig.ii'US Fifcrcus Particu'atas :

-. Tvce(s; or Asrestos :

5. Ccrcan-raticn o* Asbsstos FibrcLtS Ff.rtic.'.l atas :
icn w^c ie •'iltsr* (in millions);

O.OCOO

Concantration Detection Limit:

6. Concertrat ion due to Asbestos Fifcrcus Pa-ticn"ate=
eaual to or graatar than 5 ^n <micr-rs" in langtn : (0.0 ''.)

(on whole -filter (in millions) )

7. Mass or Assastrs ^iErous Particulatas :
(in nanegrarps'-i1 ter)

Mass Dataction Limit :

E. Mass cue to Asbestos Fibrous Farticulatas ecus" to or
greater tnan 5-wn (microns) in length : ( 0.0 t;>

__ (in nanocr-ams/-'liter)_________________________

0.0032

0.0000

0.0003

0.000

so
o
o

00
00
oComment s: Filter Type: MCE, Filter Sira: 25mm.

Feter Frasca, FH.D.
President

Laboratory
Supervisor

Th» I tear (tori- i> only r*«on«ibl* for «ib»r» count** In *l»*r

Approved
Signatory

on« nof in <ib*r«xec. «AICI> i* ««»*na»n<

A 00036



E M S L TEM AIR ANALYSIS WORKSHEET (YAMATE) LEVEL II

LABORATORY f: 9037773
CLIENT ID: RoyF. Wts<on, Inc., Edison SAMPLE 0: 04*32

SAMPLE LOCATION:
Field Blank

,• JECT: 3347-2 1 -0 1 -3426/Mllington Asbestos/Garrison Residence

/-— x YOLUME(LITERS): 0.00 ̂
FILTER SIZE:/ ?$J - _
FILTER TYPE.SBCEJ PC GRID OPENINGS.- o/-4-

Date:OCT1890
TAT: 24 Hr

/
%

V_y (BsBundl* C«Ctutter MrMatrlx) °

GO
*

-

c
Non

Sco

Ana

O.C

Co.

Pi.

Typ<

G#

1

(^
fO.
//
f

ft
(*-)
-^

^1
u
If-
'//
/O

I--
id-
/5
'If
ft
f<Hj i

*ft
asbi

pe#

NON
ASB

7/
'(/)
(fi(*A

V),
^/j
\7)
'(7
''/I
//y / f
l/Iur).
s**^]

\ /I*
(/}
$yl

Chrysotile
Length Thick Width

i-'

4slos Fibers Present

C?_ Date: ^A

Length Thick

/
/
i
V

Type
Width

/

/

\\

— ̂ "^

QO) Gypsum
O (2) Glass
D (3) Cellulose
Q (4) Organic Ftoers
O(5) Fibers Containing

»

i

^L c\l4/Ar
Check: K|C

jferL :££<£""

j D SpectrumD SAED

iS

n*

Length

T^s
\S

^

Thick

v
1̂

y/

Type
Width

IF ASHED '
37 mm Q- 1.13
25 mm O - 2.49

K °% Resuspended/lOti
f» Resuspended •
Amphibole

.ength

-

Thick
Type
Width Length Thick

HAND CALCULATIONS

<2Sm»} —— > 0.0642 {H}

Grid Box f Y9/? 99 ?"• Row/A

= 0 ' &~Q 3&-

)&&.&&

Type
Width

-.'

1
-" o

0
M

M

Filter Accepted for Analysis : Yes G/ No D H

If No. Reason for Rejection:

A OfHi.ST



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

1" =* - - • "£= ?-= -";>-=.- cistsd with a t.'ii lays
s-r-r.-es ' a : ;:• <••• i .-• : T. ? t = "' > Ir.m -. 3 mm.' a-e S'-'-Esei'-ie-t" y --t iv.t -'•OT t-s listed -: ; t=
CST-" =12= :c.~- "t; ~i.M i re car grids and s'ac^d ii a Jarre *ii^ chance" 3i-.-=~
..•it1- r- 'r^^jc-T •-"•i"- n: ,.-=5'-=-nate -i'tsrs/ cr scstr-s ;-.3-" r"-E -i't*"5;.

*•* f= TE'! a rs ' vs i s -"ics^s are scrutinized at .about 20,'X'O* "v ITC^^^C' =gica :

--=='-- si; ^-- . ss'5iisc =rsa e'ect^on ai-'t^actirr, (E-ED; , srr e-.ergy i i=z5*'=ive <
'ii'-rar- a' ••'•=:= ' £E ; <> . In a lavs' I analysis (rrt raccmi-ne^iad ;;•/ EMSL)
E~ X a-a 'ys := is critter and crances rar error e."d £rrcig.;ity ircrssse.
:. yii:af.3 3., A9Jr*i' :.:., an 5 3icc:?;3 3 .2. 1?54. "eth;3:!ja> ;:r f s -"sHiTS-r*. :; iir::Te -•:;;::; :•/ E'rC'.r
"::-:=:::•••. I'fa-'t -ECi't. *'o=r;-::;-, D.C.: 3»*:ce o* Research £•-•: ~t.e'c:"s-t. L': E-MT-.Tertsl ^rtf::::^ •-;£•:•,
Crt-JCt ';:. i?-!2-J2:i

: Deborah Li t t le

Li-1 .=-sitr CT Il'ncis, Center *cr £'act-in v:c-:=crpy
E"S- Certi-f led E" sctron '•lic^csirDv ""=ctnc'i.;i = t

1:;~^-1?:7" -:?r-= Ji..-icr C c l - e g s , Phi' ade: ;sia

EMSL: =i^.-:= l-^O
'""--res-sit C-:i'd'en "5 Hcsoital or Phiiada'inia,

-sssarc-- T=r—ic'ssis' in Elect-c". ^iirssncy Lab

DIRECTORS Peter Frasca, Ph.D.

= 5r. = *5'sar •=•; ! vtec^iical Institute, T-oy, New York
1="4 =--j-F^ys:cs) , 19i? rS, 1967 PS

EMSL: Founder 1981
lr~~5-55 T,-!cma= Je-ferson University 'Fhila. FA)

Pesearch Asscciate Protessor
Director o-f Grthooaedic Research
Di^ecti-r OT Ul trastructure and X-Rav Mic-^oana1 vsis Laboratory
we:Tibe^ o- Professorial and Graduate Faculty

'ssoer: A^e":can Inc'ustria' Hygiere Society: Aaerican Chesical Sscisty: Pni'a. Electron ,1i:rcs:D2y Sc:iety;
scanning E'sctrcn Micrsscscy 5cci9ty,.'Jati3nal Asttstss 'Zaurcil .

>. F^aEca fcas cBTcrs-ratsa extensive e;;Derier:e in electron sicrsscay c? a=best:s arcuirec through 7 years oi analysis
cf asb9st:s f:and in air, wtar, Sulk and soil SAfloles. Hf iaplsaentad an SE!* jetrsd whici Bade S£M analysis of asbestcs
filters casaBrcially teasiblfi.ThiE led to a oublicatiai in the EPAs PrsceeJings ot tre toKshoc an ̂ iterin; and E-.-a'^at;
:•' Ai^:"?a ^sser.ss .r-e1; "o'^Mirg an .Afcateaent crqgraa 33 ̂ 5-222, Asril 1755.

EDX ^^M^LYZER

1
oo

00
00

r^ICROSCORE aun
MICROSCOPE: JEOL 100 CX-II Analytical STEM
EDX ANALYZER: PGT System 4 with BtryIlium window detector
Instruments ars "cutinely calibrated on the *irst work day o^ each month
ana -oi 1owing instrument repair.



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

'-"•f.ts at

'rr •-- . 20^ Arre

?- A- '5 'v=is tv TraP.sni = = :

' s ' ys i s 'IDX1 —— EFA -I

: L.3- 5' ?r̂ :

ngs -ra" /:=-2 : 20
tic""; -ciectao^e.

r-j O
=~C3 Fiircus Particu! ats-= '--?? -nai y;9

= CS = tC'2 FlDTCUS FartlC'-l' r.tSS Aral v'ZS- :

fcisL'.c'.'.s rirrcus Far'icul atas :

5. Crpcsi-tratiof! or Asosstcs Fibrous Parties! atss :
(cr, vj i-c^s •'liter (in rcil'ions)}

Ccrcart'-a'-.irn Detsctisn Li.T.it:

6. 3cr.c=-traticn c-je to Asbestss Fibrous =?."ticj'ates
=quai to cr greater thar> 5 -M 'sic^onE- in !-=n=th : ;0.0

iar whcle -filter (in iri'lions; *

". ra== 3- Assestcs ~itrcus ParticuJatss :
(in ranagraffls/'-f:" ter)

9. »zss cus t= Ascestcs FiDrcus Ps.'-tirjl atss equal to or
srsats- tian ?i.,7, Cniicrcns) in 'angtli : (

( i r * nsrvr-rS'TS/-f i ? tsr * _____ _ __ _______
-Iriiiinents: Fi;t5r Tvas: MCE| Fi'tar Size: 23iTiin.

:'ete
Frssidsnt Supervisor

Approved
:ignat:ry

:s retsrte:

0.0000

0.0000

o.ooo:

0.000

A

CO
O

O
O

oo
oo
OJ



£ M S L TEM AIR ANALYSIS WORKSHEET (YAMATE) LEVEL II

LABORATORY*: 9037774
CLIENT ID: RoyF.Weston, Inc., Edison SAMPLE ID: 04834

SAMPLE LOCATION:
Lot Blank

TAT: 24 Hr

jtti: J-î i-oi-J^WMiimfltonAsfitstoj/GtiTJSonRtSKJenct

/^\ YOLUfrE(LnERS):
FILTER SIZE:(,22\
FILTER TYPE.Wp)pC GRID OPENINGS:

(BsBundl* C«Cfu«ter M=Matrlx)

GO
*

-

t-

Non

Sco

Ana

O.C

Cc
P

Typ<

G*

/

f-9-
^

4-̂
((>̂
<%
V
/{'//
/ ^^
/**

/¥
/f>.{(••
/v

V h
d/
asb£

pe#

yst'

NON
ASB

(/}
(/)
(/)

(/)
^'/l

(At?)
tf
&
(fl-
w/7v

'̂̂ J
(̂

V-c//
0

Chrysotile

Length Thick

stos Fibers Present

-9 , 1/ 1 f^ 1 (^

Type
Width Length Thick

/

\

Width

X
' A

- —— -

Q(i) Gypsum
D (2) Glass
D(3) Ce/iuiose
O(4)Organic Fibers
D(5) Fibers Containing

/ A ^ __ /•" //

Chedc: A^tL A

jte.r(^CC

i D SpecfrumD SAEC

>s

n*

*-

Length

-̂C^

/̂

Thick

\H/

Type
Width

0.00 (/

^D .

IF ASHED*
37mmO- 1.13
25 mm Q - 2.49

%Resuspended/100
/e Resuspended -
Amphibole

Length Thick
Type
Width Length Thick

Type
Width

HAND CALCULATIONS

{2So*> —— > 0.0642(10 ^ ^-5^ _ ^
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G(T»^ — [J / Lj u— 'C^~

/? ^ 7^-'^
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.
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B O R^T O R'V DIRECTORS Peter Frasca, Ph.D.

-s.-Esalaar ^:; ytecnnical Institute, Troy, New Ycrk
3?4 ='hD(chV3ic = ; , 19a9 MS, 1967 PS «
M-I ." VMiTfvjT O

EMSL: Founder 1981
975-E5 Tr.cinas Jefferson University (Phila. Pfl) o

Research Associste Professor M
Director of Orthopaedic Research
Directrr of Ul t^astructure ani X--\ay Micrtanal ysis Laboratory ^
.'"ewzsr of rrofsssorial and Graduate Faculty oo
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ard fol' owing instruinent repair.



Roy F. Weston, Inc. CHAIN OF CUSTODY RECORD/LAB WORK REQUEST
REAC, Edison, N J. Projw:l N-ma.
EPA Contract 66-03-3482 project Numb*
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Tha diTivarabla raquiraaanta for Katala analyaaa ara aa followai
1. Copiaaiof^ha analyst!' notaboefc which ahowa not only raaulta,

but alao ataftdaĵ l curva uaad.
2. A liat of inatrualirt̂ axid nathod dataction linita for aach

compound analyzad. _
3. A copy of tha aaapla digaation
4. Tabulated aaiapla raaulta.
5. Tabulatad MS/MSD raaulta. __
6. All inatruaant printouta and notabooX pagaa for atandard curva.

- ————

Tha dalivarablaa raquiramanta for All othar analyaaa ara
a« follow*i
1. Copiaa of all analyata' notabook data.
2. Tabulatad aanpla raaulta*
3. Tabulatad KS/KSO duplicate raeuita,
4. Copiaa of atandard curva uaad.

Copiaa of all raw data,
^———————-————"

Tha following ia tha Roy F. Waaton Fanalty Clauaai
Whanavar a data pacfcaga ia lata a 3% raduotion in total chargaa will
occur on tha firat day, an additional 2% raduotion in tha total
chargaa will occur on tha aacond day and additional 1% raduotiona
in tha total chargaa will occur On tha third and aach additional day
a conplata data pacfcaga la lata.
Tha turn around tiaa bagina with tha data your laboratory taJcaa
cuatody of tha aaaplaa. If tha raooipt of tha aaplaa ia aftar
10:30 an, tha turn around tima vill. bagin on tha following day,
unlaaa otharwiaa apaeifiad.
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.
108 HADDON AVENUE 1056 STELTON ROAD 1800 PEACHTREE STREET 2 De AN6ELO DRIVE

NESTMONT, N.J. PISCATAHAY, N.J. ATLANTA, GEORGIA BEDFORD, MASS.
08108 08858 30309 _ 01730

609-858-4800 201-981-0550 404-355-4046 617-275-7080

Saturday, October 20, 1990

Roy F. Weston
REAC Project/GSA Raritan Depot
2890 Woodbridge Avenue/Bldg. 209 Annex
Edison, NJ 08837-3679

Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM),
Selective Area Electron Di-f•fraction (SAED) and Energy Dispersive
X-Ray Microanalysis (EDX) —— EPA LEVEL II Performed By The
Yamate et al. Method.

Project : 3347-21-01-3426/Mil1ington Asbestos/Huhn Residence
TEM SUMMARY REPORT

SAMPLE VOLUME
ID (liters)

04841 8746.20

04843 8765.00

04844 7431.25

04845 Blank

04846 Blank

TYPE OF
ASBESTOS

nont dtttcted

norm dtttcted

nont dttictcd

nont dtttcted

nont dtttcted

CONCENTRATION OF
1 STRICTURES ASBESTOS STRUCTURES
ASB NONASB AP/cc AP/cc >5

0

0

0

0

0

2 0.0004 0.0000

6 0.0004 0.0000

828 0.0004 0.0000

0 0.0032 0.0000

0 0.0032 0.0000

MASS

0.0000

0.0000

0.0000

0.0003

0.0003

MASS >5

0.0000

0.0000

0.0000

0.0000

0.0000

d e [£

OCT 2 2 IS9C
i ;
ii 1

LJ

S&A

CD
OFor none detected saaples nutber under AP/cc and MASS art detection liiits.

AP - Asbestos Fibrous Particulatts.
AP/cc - Concentration of Asbestos in AP/cc j for blank lasple AP/cc represents timber of AP in til lion Fibers/Filter. 0
AP/cc >5 - Concentration due to AP greater than or squat to 5 ticrons in length. o
MASS - Mass of AP in ng/i*jfor blank sasplt MASS rtprtstnts the uss of AP in ng/Filter.
HASS >5 - Mass due to AP equal to or grtattr than 5 slows in length.

Peter Frasca, PH.D.
President Supervisor

A

Approved
Sianatorv

00voo



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.
108 HADOON AVENUE 1056 STELTON ROAD 1800 PEACHTREE STREET 2 De ANGELO DRIVE

HESTNONT, N.J. PISCATAUAY, N.J. ATLANTA, GEORGIA BEDFORD, MASS.
08108 06856 30309 01730

609-B5B-4800 201-991-0550 404-355-4046 617-275-7080

Saturday, October 20, 1990

Roy F. Weston .
REAC Project/OS's Raritan Depot
2890 Woodbridge Avenue/Bldg. 209 Annex
Edison, NJ 08837-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM) ,
Selective Area Electron Diffraction (SAED) and Energy Dispersive
X-Ray Microanalysis (EDX) —— ERA LEVEL II Performed By The
Yamate et al. Method.

PROJECT : 3347-21-01-3426/Millington Asbestos/Huhn Residence
SAMPLE IDENTIFICATION : 04841
LOCATION : Bedroom
VOLUME : 8746.200 Liters
Grid Openings Analyzed : 20
Sample Condition: Acceptable.

1. Number of Asbestos Fibrous Participates (AFP) Analyzed :

2. Number of Nonasbestos Fibrous Participates Analyzed :

3. Number of Ambiguous Fibrous Particulates :

0

2

0

4. Type(s) of Asbestos i

5. Concentration of Asbestos Fibrous Particulates :
(in AFP/cc or million/in*)

Concentration Detection Limit i

/ 6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 AW (Microns) in length i (0.0

(in AFP/cc or million/m*)

7. Mass of Asbestos Fibrous Particulates i
(in nanograms/m*)

Mass Detection Limit i

8. Mass due to Asbestos Fibrous Particulates equal to or
greater than 5ua\ (microns) in length : (0.0

(in nanograms/m* >

none detected

0.0000

0.0004

X) 0.000

0.0000

0.0000

X) 0.000

Comments: Filter Type: MCE, Filter Size: 25mm.
Nonasbestos fibers present were! Fibers Containing: (Si,S,Ca).

03
O

Tit*

Peter Frasca, PH.D.
President

t«rr !• Mix F*MMI*I« ««r

[laboratory
Supervisor

Approved
Signatory

I* 41

A ooo: -
00vo



EMSL TEH AIR ANALYSIS WORKSHEET (YAMATE) LEVEL II DATE;

LABORATORY

CLIENT:_

SAMPLE".

LOCATION:

TAT
6 1^4JB345
PREPARED BY:

JECT

FILTER

FILTER

G»

/

7
^
L|
q-
^
^
^
^7
/^
'|

f ,
A/
^
/4
^
A
/^
a^

* VOLUME ( «t*«i._Ct.3- V^V <?-
9I7F- tfsJT? roinnprNiNCg- ~>-g

TYPE:(̂ ? PC (B-Bundl* C»C1ust*r M«Matrix)

NOM
A5B] LENGTH

O
o
n
v\
b
0
0
0
0
o
fj
o
1}

o
0
f)
d
&

THICK

NON ASBESTOS FIBERS PRESE

SCOPE* 3

ANALYS

O.C.CHE

Cw. j'UT

T: W*-s

CHRYS
TYPE
VIDTH

IOTILE
LENGTH THICK

:NTD GYPSUM(I)
Q GLASS (2)
a CELLULOSCC3)
D ORGANIC FIBERS (4)
C3- F IBERS CONT A NING<5

S/ S (£{^

rv- f^

.. I to*
JRE D SPECTRUM D SAEO

TYPES

;

«Sr

HAND

(37mi

{25m

GRID

FB.TI

ITNf

LENGTH THICK

K-

IF ASHED*
37mm Q« 1.13
25mm Q» 2.49

. Q
• * KtSUSPtNULD/100

1" S KESUSPtNDLD*

AMPH
TYPE
VIDTH

CALCULATIONS

m> —— > .142SrN> „
; CCVm^}

m> —— > .0642 fN>w

1BOLE
LENGTH THICK

TYPE
VIDTH

. . . - .

0. 600 1-
pnv « ^ &j£l& ROV "pT ... ,

31 ACCEPTED FOR ANALYSIS: YESfC^ NOQ

I/VHY? FORM •! RE: 4

A OOOJS

COo

o
o

oo
vo
(O



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

METHODOLOGY i Yamate et al . 1984 m, EPA level II
Air samples are -first coated with a thin layer of carbon in a vacuum evaporator. Small

squares (approximately 3mm X 3mm) are subsequently cut out from the coated filter and place
carbon side down onto TEN copper grids and placed in a Jaffe Wick chamber either
with chloroform (for polycarbonate filters) or acetone (for MCE filters).

In the TEM analysis fibers are scrutinized at about 20,OOOX by morphological
observation, selected area electron diffraction (SAED), and energy dispersive X-ray
microanalysis (EDX). In a level I analysis (not recommended by EMSL)
EOX analysis is omitted and chances for error and ambiguity increase.
1. TaMte 6., Aganul S.C., and Gibbons R.D. 1984. Methodology for the Measurement of Airborne Asbestos by Electron
Hicroscooy. Draft Report. Washington, D.C.: Office of Research and Development, US Environmental Protection Agency,
Contract No. 68-02-3266
^rvl^LVSTT r Timothy 6. Schneider

EDUCATION
1980-81 State University of New York at New Paltz

MA Biology
1975-78 State University of New York at Plattsburgh

BA Biology
EMPLOYMENT
EMSLi Since 1986
1986-Present Thomas Jefferson University (Phila. PA)

Dept. of Surgery
Research Associate, Electron Microscopist

1982-86 Duke University Medical Center (Durham N.C.)
Dept. of Anatomy
Electron Microscopist

Member: Electron Microscopy Society of America;
North Carolina Society for Electron Microscopy and Microbea* Analysis;

L^BORATORY DIRECTOR • Peter Fr*sc«, Ph.D.
EDUCATION
Rensselear Polytechnics! Institute, Troy, New York

19*4 PhD(Physics), 1969 MS, 1967 BS
EMPLOYMENT

EMSLi Founder 1981
1975-85 Thomas Jefferson University (PhiU. PA)

Research Associate Professor
Director of Orthopaedic Research
Director of Ultrastructure and X-Ray Microanal ysis Laboratory
Member of Professorial and Graduate Faculty

Member: American Industrial Hygiene Society; American Chemical Society; Phila. Electron Microscopy Society;
Scanning Electron Microscopy Society.National Asbestos Council . 3,

Or. Frasca has demonstrated extensive experience in electron microscopy of asbestos acquired through 7 yean of analysis g
of asbestos found in air, water, bulk and soil samples. Hi implemented an SEN method Nhich made SEN analysis of asbestos
filters commercially feasible.This led to a publication in the EPAs Proceedings of the •ortshop on Monitoring and Evaluation 0
of Airborne Asbestos Levels Pollening an Abatement Program pa 223-232. April 1985. _ o
SL.ECTROIXI MICROSCORE *r>d EDX îslrALYZ ER M

MICROSCOPE: JEOL 1200 EX Analytical STEM ^
EDX ANALYZER: Kevex Delta III System with Quantum thin window detector co
Instruments are routinely calibrated on th« first work day of each months OOODS *
and following instrument repair. "•



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

108 HADDON AVENUE
ICSTMONT, N.J.

oeioe
609-858-4800

1056 STELTON ROM
PISCATAMr, NJ.

06858
201-981-0550

1800 PEACHTREE STREET
ATLANTA, GEORGIA

30309
404-355-4046

Saturday, October 20, 1990

2 Oe AN6ELO DRIVE
BEDFORD, HASS.

01730
617-275-7080

Roy F. Weston
REAC Project/6SA Raritan Depot
2890 Woodbridge Avenue/Bldg. 209 Annex
Edison, NJ 08837-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM),
Selective Area Electron Diffraction (5AED) and Energy Dispersive
X-Ray Microanalysis (EDX) —— EPA LEVEL II Performed By The
Yamate et al . Method.

PROJECT « 3347-21-01-3426/Millington Asbestos/Huhn Residence
SAMPLE IDENTIFICATION : 04843
LOCATION : Basement
VOLUME : 8765.000 Liters
Grid Openings Analyzed : 20
Sample Condition: Acceptable.

1. Number o-f Asbestos Fibrous Particulates (AFP) Analyzed :

2. Number o-f Nonasbestos Fibrous Particulates Analyzed :

3. Number of Ambiguous Fibrous Particulates :

4. Type(s) of Asbestos :

5. Concentration of Asbestos Fibrous Particulates t
<in AFP/cc or million/a*)

Concentration Detection Limit:

6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 aa (aicrons) in length : (0.0 2)

(in AFP/cc or nil 1ion/m*)

7. Mass of Asbestos Fibrous Particulates :
(in nanograms/m')

Mass Detection Limit i

8. Mass due to Asbestos Fibrous Particulates equal to or
greater than 5«n (microns) in length : ( 0.0 Z)

_____ (in nanograms/m* )_________________________

0

6

0

none detected

0.0000

0.0004

I 0.000

0.0000

0.0000

0.000 00o
oo

00vo

Comments: Filter Type: MCE, Filter Size: 25mm.
Nonasbestos fibers present weret Gypsum.

Peter Frasca, PH.D.
President

'Laboratory
Supervisor

JwiJr
Approved
Signatory A 0010

>•!*•«•« kr



EMSL
ANALYSIS WORKSHEET (YAMATE) LEVEL II

LABORATORY • <</ O
n IFNT- lX/^5 fc7
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TAT
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PREPARED BY:

1 0
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/
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^

r̂
4?
£/
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7 f?
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VIDTH

HAND CALCULATIONS
!

(37nun> —— > .M25flO _

{23m
.

GRID

FB.TI

rm

i

t

m>—— >
{'' "

.0642JN).
C<Vm 5> <?^^5>

RONf (5-
ER ACCEPTED FOR ANALYSIS: YESD "OQ

J,VHY? FORM •! RE: 4

A 0010J.

00
O

O
O

0010
in



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

METHODOLOGY i Yamate et al . 1984 [13, ERA level II
Air samples are first coated with a thin layer of carbon in a vacuum evaporator. Small

squares (approximately 3mm X 3mm) are subsequently cut out from the coated filter and placed
carbon side down onto JEM copper grids and placed in a Jaffe Wick chamber either
with chloroform (for polycarbonate filters) or acetone (for MCE filters).

In the TEM analysis fibers are scrutinized at about 20,000X by morphological
observation, selected area electron diffraction (SAED), and energy dispersive X-ray
microanalysis (EDX). In a level I analysis (not recommended by EMSL)
EDX analysis is omitted and chances for error and ambiguity increase.
1. Taute 6., Agarwl S.C., and Gibbons R.O. 1984. Hethodnioav for the Measurement of Airborne Asbestos by Electron
Microscopy. Draft Report. Washington, D.C.: Office of Research and Development, US Environmental Protection Agency,
Contract No. 68-02-3266
t^t^t* L_YST s Timothx G. Schneider

EDUCATION
1980-81 State University of New York at New Paltz

MA Biology
1975-78 State University of New York «t Plattsburgh

BA Biology
EMPLOYMENT
EMSL: Since 1986
1986-Present Thomas Jefferson University (Phila. PA)

Dept. of Surgery
Research Associate, Electron Microscopist

1982-86 Duke University Medical Center (Durham N.C.)
Dept. of Anatomy
Electron Microscopist

tetter: Electron Microscopy Society of America;
North Carolina Society for Electron Microscopy and Hicrobeam Analysis;

BOR*a»TORY DIRECTOR! Peter Frusc*, Ph.D.
EDUCATION
Rensselear Polytechnical Institute, Troy, New York

1974 PhD(Physics), 1969 MS, 1967 BS
EMPLOYMENT

EMSLi Founder 1981
1975-85 Thomas Jefferson University (Phila. PA)

Research Associate Professor
Director of Orthopaedic Research
Director of Ultrastructure and X-Ray Microanalysis Laboratory
Member of Professorial and Graduate Faculty

Member: American Industrial Hygiene Society; American Chemical Society; Phila. Electron Microscopy Society; >
Scanning Electron Microscopy Society,National Asbestos Council . g

Dr. Frasca has demonstrated extensive experience in electron microscopy of asbestos acquired through 7 years of analysis
of asbestos found in air, Hater, bulk and soil samples. Hi implemented an SEM method which made SEM analysis of asbestos o
filters commercially feasible.This led to a publication in the EPAs Proceedings of the Morkshoo on Monitoring and Evaluation o
of Airborne Asbestos Levels Following an Abatement Program pp 225-232, April 1985.
ELECTRON MICROSCORE -and EDX AM^I_Y2ER M

MICROSCOPEi JEOL 1200 EX Analytical STEM oo
EDX ANALYZER: Kevtx Delta III System with Quantum thin window detector £
Instruments are routinely calibrated on the first work day of each month
and following instrument repair. fa 00102



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

106 HADDGN AVENUE
HESTHGNT, N.J.

08108
609-858-4800

1056 STELTGN gMD
PISCATAHAY, N.J.

08858
201-981-0550

1800 PEACHTREE STREET
ATLANTA, GEORGIA

30309
404-355-4046

Saturday, October 20, 1990

2 De ANGELO DRIVE
BEDFORD, MASS.

01730
617-275-7060

Roy F. Weston
REAC Project/BSA Raritan Depot
2890 Woodbridge Avenue/Bldg. 209 Annex
Edison, NJ 08837-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEN),
Selective Area Electron Diffraction (SAED) and Energy Dispersive
X-Ray Microanalysis (EDX> —— EPA LEVEL II Performed By The
Yamate et al. Method.

PROJECT : 3347-21-01-3426/Millington Asbestos/Huhn Residence
SAMPLE IDENTIFICATION : 04844
LOCATION : Family Room
VOLUME : 7431.250 Liters
Grid Openings Analyzed t 20
Sample Condition: Acceptable.

V

orxi i
1. Number of Asbestos Fibrous Particulates (AFP) Analyzed :

2. Number of Nonasbestos Fibrous Particulates Analyzed :

3. Number of Ambiguous Fibrous Particulates :

4. Type(s) of Asbestos :

5. Concentration of Asbestos Fibrous Particulates :
(in AFP/cc or million/m*)

Concentration Detection Limit i
f

6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 an (microns) in length : (0.0

(in AFP/cc or million/!)*)

7. Mass of Asbestos Fibrous Particulates :
(in nanograms/m*)

Mass Detection Limit t

8. Mass due to Asbestos Fibrous Particulates equal to or
greater than 5-um (microns) in length : (0.0

(in nanoarams/m' )
Comments: Filter Type: MCE, Filter Size: 25mm.

Nonasbestos fibers present were: Fibers Containing: (Si,S

(l8x̂ Ĵ Ẑ̂ ~

0

828

0

none detected

0.0000

0.0004

2) 0.000

0.0000

0.0000

3C) 0.000

,Ca).
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M
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Peter Frasca, PH.D.
President

Laboratory
Supervisor

Approved
Signatory
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

METHODOLOGY s Yamate et al . 1984 m, EPA level II
Air samples are first coated with a thin layer of carbon in a vacuum evaporator. Small

squares (approximately 3mm X 3mm) are subsequently cut out •from the coated -filter and placed
carbon side down onto TEM copper grids and placed in a Jaffe Wick chamber either
with chloroform (for polycarbonate -filters) or acetone (for MCE -filters).

In the TEM analysis fibers are scrutinized at about 20,OOOX by morphological
observation, selected area electron diffraction (SAED) , and energy dispersive X-ray
microanalysis (EDX). In a level I analysis (not recommended by EMSL)
EOX analysis is omitted and chances for error and ambiguity increase.

1. Tamate 6., Agarwal S.C., and gibbons fi.D. 1984. Methodology for the Measurement of Airborne Asbestos by Electron
Microscopy, Draft Report. Washington, D.C.: Office of Research and Development, US Environmental Protection Agency,
Contract No. 68-02-3266
*a»|Nj«<=*l_YS~T i Timothy 6. Schneider

EDUCATION
1980-81 State University of New York at New Paltz

MA Biology
1975-78 State University o-f New York at Plattsburgh

BA Biology
EMPLOYMENT
EMSL: Since 1986
1986-Present Thomas Jefferson University (Phila. PA)

Dept. of Surgery
Research Associate, Electron Microscopist

1982-86 Duke University Medical Center (Durham N.C.)
Dept. of Anatomy
Electron Microscopist

Member: Electron Microscopy Society of America;
North Carolina Society for Electron Microscopy and Microbeam Analysis;

l_««a»E3OR#=!»~f"OR>r' DIRECTOR! Peter Fraxsca, Ph.D.
EDUCATION
Rensselear Polytechnical Institute, Troy, New York

1974 PhD(Physics), 1969 MS, 1967 BS
EMPLOYMENT

EMSLi Founder 1981
1975-85 Thomas Je-f-ferson University (PhiU. PA)

Research Associate Professor
Director of Orthopaedic Research
Director o-f Ul trastructure and X-Ray Microanal ysis Laboratory
Member o-f Professorial and Graduate Faculty

Metier: American Industrial Hygiene Society; American Chemical Society; Phila. Electron Microscopy Society;
Scanning Electron Microscopy Society,National Asbestos Council .

Dr. Frasca has demonstrated extensive experience in electron microscopy of asbestos acquired through 7 years of analysis
of asbestos found in air, water, bulk and soil samples. He implemented an SEN method which made SEN analysis of asbestos
filters commercially feasible.This led to a publication in the EPAs Proceedings of the Morkshop on Monitoring and Evaluatit
of Airborne Asbestos Levels Foil owing an Abatement Program pp 225-232, April 1985. '
EL.ECTROM I-IICROSCORE «trtd EDX l̂"s|*<=* L-Y Z E R

MICROSCOPE: JEOL 1200 EX Analytical STEM
EDX ANALYZER: Ktvex Delta III System) with Quantum thin window detector vo
Instruments are routinely calibrated on the -first work day o-f each month *°
and following instrument repair. . rir\* • r-f( UU1J5



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

106 WDDON AVENUT
HE5TWNT, N.J.

oeioe
609-658-4800

1056 STELTON ROW)
PISCATAHAT, K.J.

201-981-0550

1800 PEACHTREE STREET
ATLANTA, GEORGIA

30309 -
404-355-4046

Saturday, October 20, 1990

2 De AN6EL0 DRIVE
BEDFORD, MASS.

01730
617-275-7080

Roy F. Weston
REAC Project/GSA Raritan Depot
2890 Woodbridge Avenue/Bldg. 209 Annex
Edison, NJ 08837-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM),
Selective Area Electron Diffraction (SAED) and Energy Dispersive
X-Ray Microanalysis (EDX) —— EPA LEVEL II Performed By The
Yamate et al. Method.

PROJECT : 3347-21-01-3426/Mi11ington Asbestos/Huhn Residence
SAMPLE IDENTIFICATION : 04845
LOCATION : Lot Blank
VOLUME : BLANK
Grid Openings Analyzed : 20
Sample Condition: Acceptable.

1. Number of Asbestos Fibrous Particulates (AFP) Analyzed :

2. Number of Nonasbestos Fibrous Particulates Analyzed :

3. Number of Ambiguous Fibrous Particulates i

4. Type(s) of Asbestos !

5. Concentration of Asbestos Fibrous Particulates :
(on whole filter (in millions))

Concentration Detection Limiti

6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 urn (microns) in length : (0.0

(on whole filter (in millions) )

7. Mass of Asbestos Fibrous Particulates i
(in nanograms/filter)

Mass Detection Limit t

8. Mass due to Asbestos Fibrous Particulates equal to or
greater than 5m (microns) in length : (0.0

_______(in nanograms/filter) _______________
Comments: Filter Typei MCE, Filter Size: 25mm.

Peter Frasca, PH.D.
President

Laboratory
Supervisor

Approved
Signatory
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

METHODOLOGY z Yamate et al . 1984 m, EPA level II
Air samples are -First coated with a thin layer of carbon in a vacuum evaporator. Small

squares (approximately 3mm X 3mm) are subsequently cut out from the coated filter and placed
carbon side down onto TEM copper grids and placed in a Jaffe Wick chamber either
with chloroform (for polycarbonate filters) or acetone (for MCE filters).

In the TEM analysis fibers are scrutinized at about 20,OOOX by morphological
observation, selected area electron diffraction (SAED), and energy dispersive X-ray
microanalysis (EDX). In a level I analysis (not recommended by EMSL)
EDX analysis is omitted and chances for error and ambiguity increase.
1. taute 6., AgarMl S.C., and Gibbons R.O. 1984. Hethodolotv for the Measurement of Airborne Asbestos by Electron
Microscopy. Draft Report. Washington, O.C.: Office of Research and Development, US Environmental Protection Agency,
Contract No. 68-02-3266

-YST s Timothy 6. Schneider
EDUCATION

1980-81 State University of New York at New Paltz
MA Biology

1975-78 State University of New York at Plattsburgh
BA Biology

EMPLOYMENT
EMSL: Since 1986
1986-Present Thomas Jefferson University (Phila. PA)

Dept. of Surgery
Research Associate, Electron Microscopist

1982-86 Duke University Medical Center (Durham N.C.)
Dept. of Anatomy
Electron Microscopist

Heaber: Electron Microscopy Society of America;
North Carolina Society for Electron Microscopy and Microbeam Analysis;

!_»£>» B O R#a»-r O RY DIRECTOR! Pettr Frasca, Ph.D.
EDUCATION
RensseTear~Polytechnical Institute, Troy, New York

1974 PhD(Physics), 1969 MS, 1967 BS
EMPLOYMENT

EMSL: Founder 1981.
1975-85 Thomas Jefferson University (Phila. PA)

Research Associate Professor
Director of Orthopaedic Research
Director of U1trastructure and X-Ray Microanalysis Laboratory
Member of Professorial and Graduate Faculty

Heaber: American Industrial Hygiene Society; American Chemical Society; Phila. Electron Microscopy Society;
Scanning Electron Microscopy Society,tational Asbestos Council .

Dr. Frasca has demonstrated extensive experience in electron microscopy of asbestos acquired through 7 years of analysis 3*
of asbestos found in air, water, bulk and soil sample*. Hi Implemented an SEN method which made SEN analysis of asbestos g
filters commercially feasible.This led to a publication in the EPAs Proceedings of the Horkshop on Monitoring and Evaluation
of Airborne Asbestos Levels Pollening an Abatement Program pp 225-232, April 1985. o

EL.ECTTROM MICROSCORE -amd EDX ^tsl^L-YZER o
MICROSCOPE! JEOL 1200 EX Analytical STEM M

EDX ANALYZER: Keve^Delta III Sx*t«* with Quantum thin window detector M
Instruments are routinely calibrated on the first work day of each month \o
and following instrument repair. A 001 g



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

108 HADDON AVEM£
NESTNONT, N.J.

08106
609-856-4800

1056 STELTON ROAD
PISCATANAT, N.J.

0885S
201-991-0550

1800 PEACHTREE STREET
ATLANTA, GEORGIA

30309
404-355-4046

Saturday, October 20, 1990

2 De AN6ELO DRIVE
BEDFORD, MASS.

01730
617-275-7080

Roy F. Weston
REAC Project/GSA Raritan Cepot
2890 Woodbridge Avenue/81dg. 209 Annex
Edison, NJ 08837-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM),
Selective Area Electron Diffraction (SAEO) and Energy Dispersive
X-Ray Microanalysis (EDX) —— EPA LEVEL II Performed By The
Yamate et al. Method.

PROJECT : 3347-21-01-3426/Mi 11ington Asbestos/Huhn Residence
SAMPLE IDENTIFICATION : 04346
LOCATION : Field Blank
VOLUME i BLANK
Grid Openings Analyzed s 20
Sample Condition: Acceptable.

1. Number of Asbestos Fibrous Particulates (AFP) Analyzed :

2. Number o-f Nonasbestos Fibrous Participates Analyzed :

3. Number o-f Ambiguous Fibrous Particulates :

4. Type(s) o-f Asbestos i

5. Concentration of Asbestos Fibrous Particulates :
(on whole filter (in millions))

Concentration Detection Limiti

6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 an (microns) in length : (0.0 'i)

(on whole -filter (in millions) )

7. Mass of Asbestos Fibrous Particulates :
(in nanograms/filter)

Mass Detection Limit i w

8. Mass due to Asbestos Fibrous Particulates equal to or
greater than 5am (microns) in length : (0.0 X)

______(in nanograms/filtsr)_______________________

0

0

0

none detected

0.0000

0.0032

> 0.000

0.0000

0.0003

0.000

Comments: Filter Type: MCE, Filter Size: 25mm.

Peter Frasca, PH.D.
President

aboratory
Supervisor

Approved
Signatory
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LABORATORY!: 9037855
CLIENT ID: RoyF.Weston, Inc., Edison SAMPLE ID: 04846

SAMPLE LOCATION:
Feild Bl«nk

i £CT: 3347-2t-01^426/MllingtonAsbestos/Huhn Residence

^-x YOLUM5(LrTERS): 0.00 '
FILTER SIZE: £l5j
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

METHODOLOGY r Yamate mt al . 1984 Cl] , EPA level II
Air samples are first coated with a thin layer of carbon in a vacuum evaporator. Small

squares (approximately 3mm X 3mm) are subsequently cut out -from the coated -Filter and placed
carbon side down onto TEH copper grids and placed in a Jaffe Wick chamber either
with chloroform (-for polycarbonate filters) or acetone (for MCE filters).

In the TEM analysis fibers are scrutinized at about 20,OOOX by morphological
observation, selected area electron diffraction (SAED) , and energy dispersive X-ray
microanalysis (EDX). In a level I analysis (not recommended by EMSL)
EOX analysis is omitted and chances for error and ambiguity increase.
1. Tamate 6., Agarwal S.C., and Gibbons R.D. 1984. Methodology for the Measurement of forborne Asbestos by Electron
Microscopy. Draft Report. Washington, O.C.: Office of RtfHrdi and Development, US Environmental Protection Agency,
Contract No. 68-02-3266
*<=»rN|,e*|_YST s Timothy G. Schneider

EDUCATION
1980-81 State University of New York at New Paltz

MA Biology
1975-78 State University of New York at Plattsburgh

8A Biology
EMPLOYMENT
EMSL: Since 1986
1986-Present Thomas Jefferson University (Phila. PA)

Dept. of Surgery
Research Associate, Electron Microscopist

1982-86 Duke University Medical Center (Durham N.C.)
Dept. of Anatomy
Electron Microscopist

Member: Electron Microscopy Society of America;
North Carolina Society for Electron Microscopy and Hicrobeam Analysis;

l_#=i»B ORATORY DIRECTOR i Peter Frasca, Ph.D.
EDUCATION
Rensselear Polytechnics! Institute, Troy, New York

1974 PhD(Physics), 1969 MS, 1967 BS
EMPLOYMENT

EMSL: Founder 1981
1975-85 Thomas Jefferson University (Phila. PA)

Research Associate Professor
Director of Orthopaedic Research
Director of Ultrastructure and X-Ray Microanalysis Laboratory
Member of Professorial and Graduate Faculty

Member: American Industrial Hygiene Society; American Chemical Society; Phila. Electron Microscopy Society;
Scanning Electron Microscopy Society,National AsbMtot Council .

Or. Frasca has demonstrated extensive experience in electron microscopy of asbestos acquired through 7 years of analysis ^
of asbestos found in air, Hater, bulk and soil samples. Hi implemented an SEN method which made SEN analysis of asbestos w
filters commercially feasible.This led to a publication in the EPAs Proceedings of the Morkshoo on Monitoring and Evaluation
of Airborne Asbestos Levels Following an Abatement Program pp 225-232, April 1985. 0
EL.ECTROIXI MICROSCORE *.r»d EDX *^l*siVa»l_VZ ER o

MICROSCOPEi JEOL 1200 EX Analytical STEM . M

EDX ArWLYZERj Kevtx Delta III S/stea with Quantum thin window detector ^
Instruments are routinely calibrated on the first work day of each month ^ 001.il. *°
and following instrument repair. * £|





Roy F. Weston, Inc. CHAIN OF CUSTODY RECORD/LAB WORK REQUEST «.: 3380
REAC, Edison, N.J. Proî tN.™ r\i\\wv^Ws. AsheA^ / \\uhn fes\J«uv*_: REAC, Edison, N.J.
EPA Contract 68-03-3482

Project Name
Project Number
RFW Contact: _ Phone:. LlLOue Dale:.

, \ n
SHEET NO. _J_ Or- _.J.._H

^H

SAMPLE IDENTFICATION ANALYSES REQUESTED
SwnptoNo. Sampling LocMton M«tri« OM«Coltocl*d ConMn«r/PrM«rvMlv«

U 7<r ,̂ 2. ABD 001 1907

O4844- \0~ 18-̂ 7V3/-Z1/
0-foq

S- Soil
W- W«l«r
O- Oil

OS- Dtum Solid*
EX.- Drum Liquid*
X- Other



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.
106 HABDON AVENUE 1056 STELTON ROAD 1800 PEACHTREE STREET 2 De AN6ELO DRIVE

HESTNONT, N.J. PISCATAHAT, N.J. ATLANTA, GEORGIA BEDFORD, HASS.
08108 08858 30309 01730

609-858-4800 201-981-0550 404-355-4046 617-275-7080

Wednesday, October 24, 1990

Roy F. Weston
REAC Project/GSA Raritan Depot
2890 Woodbridge Avenue/Bldg. 209 Annex
Edison, NJ 08837-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM),
Selective Area Electron Diffraction (SAED) and Energy
X-Ray Microanalysis (EDX) —— ERA LEVEL II Performed E
Yamate et al . Method.

Project : 33470-21-01-3426/Mil 1 ington Asbestos
TEM SUMMARY REPORT

SAMPLE VOLUME
ID (1 iters)

04971

04972

04973

04974

04975

04976

04977

04978
f

04979

04380

04981

04982

10136.30

10125.00

9967.80

9988.70

10003.40

10053.90

10110.00

10126.30

10130.00

Blank

Blank

Blank

TYPE OF 1 STRUCTURES
ASBESTOS ASB NONASB

Chrysotile 1

none detected 0

Chrysotile 3

Chrysotile 1

Chrysotile 1

none detected 0

Chrysotile 2

Chrysotile 1

Orysotile 1

none detected 0

rant detected 0

ram detected . 0

For none detected saaples nuiber under AFP/cc and MASS an detection

7

27

17

11

42

161

108

69

35

0

0

0

tiiits

iOhel ( S H O W S
j i^ ' f
! ' "' ' OCT 2 A 1990; • <- !I1

CONCENTRATION UKur^
ASBESTOS STRUCTlBEJjVL-v
AFP/cc AFP/cc >5 HASS HASS >5

0.0006

0.0003

0.0019

0.0005

0.0006

0.0003

0.0013

0.0005

0.0006

0.0032

0.0032

0.0032

•

0.0006

0.0000

0.0006

0.0005

0.0006

0.0000

0.0006

0.0005

0.0006

0.0000

0.0000

0.0000

0.0658 0.0000

0.0000 0.0000

0.2803 0.1883

0.0252 0.0000

0.0250 0.0000

0.0000 0.0000

0.5456 0.5184

0.0498 0.0498

0.5174 0.5174

0.0003 0.0000

0.0003 0.0000

0.0003 0.0000

AFP - Asbestos Fibrous Particulates.
AFP/cc - Concentration of Asbestos in
AFP/cc >5 - Concentration due to AFP
HASS - Hass of AFP in
HASS >5 - Nass due to

ng/i'ifw blank
AFP equal to or

Peter Frasca , PH.D.
President

AFP/cc; *r blanJt tuple AFP/cc represents nueber
greater than or equal to 5 •icrons in
saeple HASS represents the eass

length.
of AFP in

of AFP in ng/Filter.
greater than 5 edcrons in length.

& <Cw\&***^\^\0^»*'Vv>'X«*— - A
Lab or* toy
Supervisor

\
XdL»A*A

A

•ill ion Fibers/Filter.

00114

Approved

>too
0
o
M

Signatory
i _ •r-™
voo
00



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.
108 HAODON AVENUE 1056 STELTON MAO 1800 PEACHTREE STREET 2 De ANGELO DRIVE

PISCATAHAT, N.J. ATLANTA, GEORGIA BEDFORD, MASS.WESTMONT, N.J.
06108

609-858-4800
06858

201-981-0550
30309

404-355-4046
01730

617-275-7080

Wednesday, October 24, 1990

Roy F. Weston
REAC Project/GSA Raritan Depot
2890 Woodbridge Avenue/Bldg. 209 Annex
Edison, NJ 08837-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM) ,
Selective Area Electron Diffraction (SAED) and Energy Dispersive
X-Ray Microanalysis (EDX) —— EPA LEVEL II Performed By The
Yamate et al. Method.

PROJECT : 33470-21-01-3426/Millington Asbestos
SAMPLE IDENTIFICATION : 04971
LOCATION : #1 Baby Room
VOLUME : 10136.300 Liters
Grid Openings Analyzed : 10
Sample Condition: Acceptable.

1. Number of Asbestos Fibrous Particulates (AFP) Analyzed

2. Number o-f Nonasbestos Fibrous Particulates Analyzed :

3. Number o-f Ambiguous Fibrous Particulates :

4. Type(s) o-f Asbestos :

5. Concentration o-f Asbestos Fibrous Particulates :
(in AFP/cc or million/m")

1

7

0

Chrysotile

0.0006

Concentration Detection Limit: 0.0006

6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 am (microns) in length :(0.0 X) 0.0000

(in AFP/cc or million/m")

Mass of Asbestos Fibrous Particulates :
(in nanograms/m")

Mass Detection Limit :

0.0658

0.0001

8. Mass due to Asbestos Fibrous Particulates equal to or
greater than 5m (microns) in length : (0.0 X)

___ (in nanograms/m")________________________
0.0000

Comments: Filter Type: MCE, Filter Size: 25mm.
Nonasbestos fibers present weres Gypsum, and Fibers Containing: (Mg,Al,Si).

Peter Frasca, PH.D.
President

cŵ ^̂ ^l̂aboratory

Im (Mi

tory
Supervisor
•Wttvel IA
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Sample: 04971

FIBER TYPE and FIBER SIZE DISTRIBUTION

CHRTSOTILE AJfHIWLE AMBIGUOUS NONASBESTOS
TOTAL TOTAL

ASBESTOS PARTICULARS

COUNT

Particulates Analyzed: 1

I of Particulates on Whole
Filter (in ill lions): 0.0064

Concentration of
Particulates (in iilIion/i*): 0.0006

I of Count due to Particulates
> 5 M in length:

Z Count due to Fibers:

Z Count due to Matrices:

I Count due to Bundles:

Z Count due to Clusters:

MASS

Concentration (in ng/i*):

Z of Mass due to
Particulates > 5 m in length: 0.0002

Z Mass due to Fibers:

Z Mass due to Matrices:

Z Mass due to Bundles:

Z Mass due to Clusters:

0.0000

0.0000

0.0000

0.0000

0.0449

0.0044

0.0064

0.0006

0.0513

0.0051

o.oooz
o.oooz

100.000*

o.oooz
o.oooz

0.0658

0.0001

o.oooz

100.0001

0.0001

0.0001

o.oooz o.oooz
o.oooz o.oooz

0.0001 O.OOOZ

o.oooz o.oooz
0.0001 O.OOOZ

0.0000 ——

O.OOOZ ——

0.0001 ——

0.0001 ——

0.0001 ——

0.0001 ——

— o.oooz —

— o.oooz —

— o.oooz —
— o.oooz —

— o.oooz —
— o.oooz —
—— 100.000Z ——

— o.oooz —
— o.oooz —

A OOliB DO
0

o
o
1-1
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M
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Transmission Electron Microscopy (TEM) Raw Data Sheet

Sample: 04971
» * *

Dimensions in JIM (microns). Mass in Picograms.
6RID STRUCTURE ASBESTOS

FINING t TYPE TYPE LENGTH THICKNESS WIDTH MASS

3 1 nonasbestos
4 2 nonasbestos
6 3-4 nonasbestos
7 5 matrix chrysotile 4.000 0.1000 0.1000 0.1040

10 6 - B nonasbestos

I
Mass of Chrysotile Participates 0.1040
Mass of Amphibole Particulates 0.0000
Total Mass of Asbestos Particulates 0.1040

Amosite, Anthophyllite, Tremolite, Actinolite and Crocidolite are classified as Aiphiboles.
STRUCTURE TYPES
Fiber - a fiber is a particle with an aspect ratio £ 3:1 and parallel sides. Thickness is equivalent to diaaeter.
Bundle - a bundle is a part icul ate coiposcd of fibers in a parallel arrangement with a fiber spacing < 1 diameter.
Cluster - a cluster is a part icul ate with intermixed fibers in a random arrangement.
Matrix - a matrix is a fiber or fibers with one free end and the other end hidden by a part icul ate.

A OOlj
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Sample : 04971
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

SPECTRUM LABEL SPECTRUM FILE NAME

H38 33)50

28 _

18-

8.8

ROY F. WESTON, INC.,EDISON
33470-21-01-3426/MILLINGTON A S B E S T O S
S A M P L E #04971
C H R Y S O T I L E ASBESTOS
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E M S L TEM AIR ANALYSIS WORKSHEET (YAMATE) LEVEL II

SAMPLE £•: 9-JS71
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% Resuspended -
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Width Length

•
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Width
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

METHODOLOGY : Yamate et al . 1984 [13, ERA level II
Air samples are -first coated with a thin layer of carbon in a vacuum evaporator. Small

squares (approximately 3mm X 3mm) are subsequently cut out -from the coated -filter and placed
carbon side down onto TEM copper grids and placed in a Jaffe Wick chamber either
with chloroform (for polycarbonate filter*) or acetone (for MCE filters).

In the TEM analysis -fibers are scrutinized at about 20,OOOX by morphological
observation, selected area electron diffraction (SAED), and energy dispersive X-ray
microanalysis (EDX) . In a level I analysis (not recommended by EMSL)
EDX analysis is omitted and chances for error and ambiguity increase.

1. Yaaate G., Agarwal S.C., and Gibbons R.D. 1984. Methodology for the Measurement of Airborne Asbestos by Electron
Microscopy. Draft Report. Washington, D.C.i Office of Research and Development, US Environmental Protection Agency,
Contract No. 68-02-3266
«^rvj^|_YST s Deborah L i t t le

EDUCATION
1984 University of Illinois, Center for Electron Microscopy

EMSA Certified Electron Microscopy Technologist
1975-1977 Pierce Junior College, Philadelphia
EMPLOYMENT
EMSL: Since 1990
1977-Present Children's Hospital of Philadelphia,

Research Technologist in Electron Microscopy Lab
Mefflber: Electron Microscopy Society of America.

oR*e»TORY DIRECTORS Peter Frasca, Ph.D.
.EDUCATION
Rensselear Polytechnical Institute, Troy, New York
1974 PhD(Physics), 1969 MS, 1967 BS §
EMFLOYnENT O
EMSL: Founder 1981
1975-85 Thomas Jefferson University (Phila. PA) §

Research Associate Professor *-•
Director of Orthopaedic Research
Director of Ul trastructure and X-Ray Microanalysis Laboratory £
Member of Professorial and Graduate Faculty i-1

Heater: American Industrial Hygiene Society; American Qmical Society; Phila. Electron Microscopy Society; **
Scanning Electron Microscopy Society,Mational Asbestos Council .

Dr. Frasca has demonstrated extensive experience in ilmctron •icroscopy of asbestos acquired through 7 years of analysis
of asbestos found in air, Mater, bulk and soil sample*. Hi implemented an SEM method which made SEN analysis of asbestos
filters commercially feasible.This led to a publication in thi EPAs Proceedings of the Morkshoo on Monitoring and Evaluation
of Airborne Asbestos Levels Following an Abatement Proaraa op 225-232, April 1985.
ELECTRON MICROSCORE -and EDX AM^L_Y2ER

MICROSCOPE: JEOL 100 CX-II Analytical STEM
EDX ANALYZER: P6T System 4 with Beryllium window detector A Q01 —I
Instruments are routinely calibrated on the first work day of each month -*-«-J.
and following instrument repair.
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.
106 HAOOON AVENUE
• HESTMONT, N.J.

08108
609-858-4800

1056 STELTON ROW
PISCATAHAT, N.J.

201-981-0550

I80i) PEACHTREE STREET
ATLANTA, GEORGIA

30309
404-355-4046

2 De ANGaO DRIVE
BEDFORD, MASS.

01730
617-275-7080

Wednesday, October 24, 1990

Roy F. Weston "
REAC Project/GSA Raritan Depot
2890 Woodbridge Avenue/Bldg. 209 Annex
Edison, NJ 08837-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM),
Selective Area Electron Diffraction (SAED) and Energy Dispersive
X-Ray Microanalysis (EDX) —— EPA LEVEL II Performed By The
Yamate et al. Method.

PROJECT : 33470-21-01-3426/Millington Asbestos
SAMPLE IDENTIFICATION : 04972
LOCATION : #1 Bedroom
VOLUME : 10125.000 Liters
Grid Openings Analyzed : 20
Sample Condition: Acceptable.

1. Number o-f Asbestos Fibrous Particulates (AFP) Analysed :

2. Number o-f Nonasbestos Fibrous Particulates Analyzed :

3. Number o-f Ambiguous Fibrous Particulates :

4. Type(s) of Asbestos :

5. Concentration of Asbestos Fibrous Particulates :
(in AFP/cc or million/m*)

Concentration Detection Limit:

6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 jam (microns) in length : (0.0 X)

(in AFP/cc or million/in")

7. Mass of Asbestos Fibrous Particulates :
(in nanograms/m')

Mass Detection Limit :

8. Mass due to Asbestos Fibrous Particulates equal to or
greater than 5wn (microns) in length : ( 0.0 'i)

___ (in nanograms/m* )_________________________

0

27

0

none detected

0.0000

0.0003

0.000

0.0000

0.0000

0.000

Comments: Filter Type: MCE, Filter Size: 25mm.
Nonasbestos fibers present werej Gypsum, and Fibers Containing: (Al,Si,K,Fe)

Peter Frasca, PH.D.
President

Laboratory
' Supervisor

Th» l«MT*tarx I* wttx r*MH«lbl« »'•> «lb*r» €•»««•« 1*
•n vcluiw «•!!•«•« kr Baal «>«r«t«ry »»p««M«l . •

Approved
Signatory
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

METHODOLOGY s Yamate et al . 1984 Cl] , EPA level II
Air samples are first coated with a thin layer o-f carbon in a vacuum evaporator. Small

squares (approximately 3mm X 3mm) are subsequently cut out from the coated filter and placed
carbon side down onto TEM copper grids and placed in a Ja-ffe Wick chamber either
with chloroform (for polycarbonate •fi_Vters) or acetone (for MCE filters).

In the TEM analysis fibers are scrutinized at about 20,OOOX by morphological
observation, selected area electron diffraction (SAED) , and energy dispersive X-ray
microanalysis (EOX) . In a level I analysis (not recommended by EMSL)
EDX analysis is omitted and chances for error and ambiguity increase.

1. faaate 6., Agarwal S.C., and Gibbons R.D. 1984. Methodology for the Measurement of Airborne Asbestos by Electron
Microscopy. Draft Report. Washington, D.C.: Office of Research and Developnent, US Environmental Protection Agency,
Contract No. 68-02-3266
#=»M*=>»l_YST s Deborah Little

EDUCATION
1984 University of Illinois, Center for Electron Microscopy

EMSA Certified Electron Microscopy Technologist
1975-1977 Pierce Junior College, Philadelphia
EMPLOYMENT
EMSL: Since 1990
1977-Present Children's Hospital o-f Philadelphia,

Research Technologist in Electron Microscopy Lab
Heiber: Electron Microscopy Society of Aterica.

!_*==*BOR^TORY DIRECTORS Peter Frasca, Ph.D.
^EDUCATION
Rensselear Polytechnical Institute, Troy, New York
1974 PhD(Physics), 1969 MS, 1967 BS
EMPLOYMENT . >
EMSL: Founder 1981 W
1975-85 Thomas Je-f-ferson University (Phil*. PA) a

Research Associate Professor 0
Director o-f Orthopaedic Research o
Director o-f Ul trastructure and X-R*y Microanal ysis Laboratory M

Member of Professorial and Graduate Faculty
Mettoer: American Industrial Hygiene Society; American Qmical Society; Phila. Electron Microscopy Society; vo

Scanning Electron Microscopy Society,National Asbestos Council . £
Dr. Frasca has demonstrated extensive experience in electron •icroscopy of asbestos acquired through 7 years of analysis
of asbestos found in air, Hater, bulk and soil samples. Hi iepletented an SEN eethod which eade SEX analysis of asbestos
filters COMercially feasible.This led to a publication in the EPAs Proceedings of the Morkshoo on Monitoring and Evaluation
of Airborne Asbestos Levels Following an Abatement Program pp 225-232, April 1985.
ELECTROI-sl MICROSCORE And EDX ^fvj^ |_ V 2 E R

MICROSCOPE: JEOL 100 CX-II Analytical STEM
EDX ANALYZER: PGT System 4 with Btr/HiiM window detector
Instruments are routinely calibrated on the first work day o-f each month ^
and following instrument repair. "•



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.
108 HADDON AVENUE
NESTMONT, N.J.

08108
609-858-4800

1056 STELTON ROAD
PISCATAMr, N.J.

201-981-OKO

1800 PEACHTREE STREET
ATLANTA, GEOR6IA

30309
404-355-4046

2 Oe AN6ELO DRIVE
BEDFORD, MASS.

01730
617-275-7080

Wednesday, October 24, 1990

Roy F. Weston
REAC Project/GSA Raritan Depot
2890 Woodbridge Avenue/Bldg. 209 Annex
Edison, NJ 08837-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM),
Selective Area Electron Diffraction (SAED) and Energy Dispersive
X-Ray Microanalysis (EDX) —— EPA LEVEL II Performed By The
Yamate et al. Method.

PROJECT : 33470-21-01-3426/MiUington Asbestos
SAMPLE IDENTIFICATION : 04973
LOCATION : #l,K/Liv. Room
VOLUME : 9967.800 Liters
Grid Openings Analyzed : 10
Sample Condition: Acceptable.

___________o or-xi o EM s E: o p^~r^_________________________
1. Number of Asbestos Fibrous Particulates (AFP) Analyzed : 3

2. Number of Nonasbestos Fibrous Particulates Analyzed : 17

3. Number of Ambiguous Fibrous Particulates : 0

4. Type(s) of Asbestos : Chrysotile

5. Concentration of Asbestos Fibrous Particulates : 0.0019
(in AFP/cc or million/in*)

Concentration Detection Limit: 0.0006

6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 m (Microns) in length :(33.3 2) 0.0006

(in AFP/cc or million/ffl*)

7. Mass of Asbestos Fibrous Particulates : 0.2803
(in nanograms/m*)

Mass Detection Limit : 0.0001

8. Mass due to Asbestos Fibrous Particulates equal to or
greater than 5m (microns) in length : (67.2 %) 0.1883

(in nanograms/m* )_______________________________________
Comments: Filter Type: MCE, Filter Size: 25mm.

Nonasbestos fibers present werei Gypsum, and Fibers Containing: (Mg,Al,Si,Fe)

Peter Frasca, PH.D.
President

Laboratory
Supervisor

Approved
Signatory A 001̂ 5.
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Sample: 04973

FIBER TYPE and FIBER SIZE DISTRIBUTION

CWrSOTILE AHPHI60LE AMBIGUOUS NONA5BESTOS
TOTAL TOTAL

ASBESTOS PARTICULARS

0.0192

0.0019

COUNT

Participates Anal/zed:

I of Particulates on Whole
Filter (in till ions):

Concentration of
Participates (in iillion/i'):

I of Count due to Particulates
> 5 m in length:

I Count due to Fibers:

I Count due to Matrices:

Z Count due to Bundles:

Z Count due to Clusters:

MASS

Concentration (in ng/«J):

I oi Mass due to
Particulates > 5 j» in length: 67.1642

Z Mass due to Fibers:

Z Mass due to Matrices:

Z Mass due to Bundles:

Z Mass due to Clusters:

0.0000

0.0000

0.0000

0.0000

33.3332

O.OOOZ

100.000Z

O.OOOZ

0.000?

0.2803

67.1642

O.OOOZ

100.000Z

O.OOOZ

O.OOOZ

O.OOOZ

O.OOOZ

0.0007

O.OOOZ

0.0002

0.0000

0.0002

0.0002

0.0002

0.0002

0.0002

O.OOOZ

O.OOOZ

O.OOOZ

O.OOOZ

O.OOOZ

——

——

——

——

——

—— —

17

0.1091

0.0109

0.0192

0.0019

33.333Z

O.OOOZ

100.000Z

O.OOOZ

O.OOOZ

0.2803

67.164Z

O.OOOZ

100.0002

O.OOOZ

O.OOOZ

20

0.1283

0.0129

COo
oo

N>
O

A 001-_



KM&
ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Transmission Electron Microscopy (TEM) Raw Data Sheet

Sample: 04973

Dimensions in urn (microns). Mass in Picograms.
BRIO STRUCTURE ASBESTOS

OPENIN6 t TYPE TYPE LENGTH THICKNESS WIDTH HASS

1 1-2 nonasbestos
2 3-4 nonasbestos
3 5-6 nonasbestos
4 1 nonasbestos
5 8 - 1 0 nonasbestos
6 11 Mtrix chrysotile 2.000 0.1500 0.1500 0.1170
7 12 nonasbestos
7 13 (Mtrix chrysotile 5.000 0.1500 0.1500 0.2925
8 14 Mtrix chrysotile 1.000 0.1000 0.1000 0.0260
9 15-16 naiMbMtn

10 17 - 20 nanubntn

Mass of Chrysotile Participates 0.4355
Mass of Aaphibole Particulates 0.0000
Total Mass of Asbestos Particulates 0.4355

Aaosite, Anthophyllite, Treeolite, Actinolitt and Crocidolite are classified as Aiphiboles.
STRUCTURE TYPES >
Fiber - a fiber is a particle with an aspect ratio £ 3:1 and parallel sides. Thickness is equivalent to diawter. to
Bundle - a bundle is a participate OMposed of fibers in a parallel arrangement Kith a fiber spacing < 1 diawter. °
Cluster - a cluster is a particulate Kith intenixtd fibers in a randot arrangeaent.
Matrix - a utrix is a fiber or fibers with one fit* end and the other end hidden by a part icul ate. o
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

METHODOLOGY s Yamate et *1 . 1984 m, EPA level II
Air samples are first coated with a thin layer of carbon in a vacuum evaporator. Small

squares (approximately 3mm X 3mm) are subsequently cut out -from the coated -filter and placed
carbon side down onto TEM copper grids and placed in a Jaffe Wick chamber either
with chloroform (-for polycarbonate -filters) or acetone (for MCE filters).

In the TEM analysis fibers are scrutinized at about 20,OOOX by morphological
observation, selected area electron diffraction (SAED) , and energy dispersive X-ray
microanalysis (EDX). In a level I analysis (not recommended by EMSL)
EDX analysis is omitted and chances -for error and ambiguity increase.
1. Yamate 6., Agarwal S.C., and Bibbons R.D. 1984. Methodology for the Measurement of Airborne Asbestos by Electron
Microscopy. Draft Report. Washington, O.C.: Office of Research and Developoent, US Environmental Protection Agency,
Contract No. 68-02-3266
^fsJ^LYST s Deborah Litt le

EDUCATION
1984 University of Illinois, Center -for Electron Microscopy

EMSA Certified Electron Microscopy Technologist
1975-1977 Pierce Junior College, Philadelphia
EMPLOYMENT
EMSL: Since 1990
1977-Present Children's Hospital of Philadelphia,

Research Technologist in Electron Microscopy Lab
Member: Electron Microscopy Society of America.

!_*<=*BOR*=>»TORY DIRECTORS Peter Frasca, Ph.D.
,EDLICATION
Rensselear Polytechnical Institute, Troyt New York

1974 PhD(Physics), 1969 MS, 1967 BS
EMPLOYMENT

EMSL: Founder 1981
1975-85 Thomas Jefferson University (Phila. PA)

Research Associate Professor
Director of Orthopaedic Research
Director of Ultrastructure and X-Ray Microanalysis Laboratory
Member of Professorial and Graduate Faculty

Member: Awrican Industrial Hygiene Society; American Chemical Society; Phila. Electron Microscopy Society;
Scanning Electron Microscopy Society(National Asbestos Council .

Dr. Frasca has demonstrated extensive experience in electron aicroscopy of asbestos acquired through 7 years of analysis
of asbestos found in air, Mater, bulk and soil samples. Hi uplemented an SEN method which made SEN analysis of asbestos
filters commercially feasible.This led to a publication in the EPAs Proceedings of the torfcshop on Monitoring and Evaluation
of Airborne Asbestos Levels Following an Abatement Program) pp 225-232, April 1985.
ELECTROtvl MICROSCORE sun d EDX ^M*̂  l_ Y 2 E R

MICROSCOPE! JEOL 100 CX-II Analytical STEM
EDX AfttLYZER: PGT System 4 with Beryllium window detector
Instruments are routinely calibrated on the first work day of each month ^
and following instrument repair.



ELECTRON-MICROSCORY SERVICE LABORATORIES INC.

108 HADDON AVENUE
• MESTNOMT, M.J.

08108
609-858-4800

1056 STELTQN ROAD
PISCATAHAY, NJ.

08858
201-981-0550

1800 PEACHTREE STREET
ATLANTA, GEORGIA

30309
404-355-4046

2 De AN6ELO DRIVE
BEDFORD, MASS.

01730
617-275-7080

Wednesday, October 24, 1990

Roy F. Weston
REAC Project/GSA Raritan Depot
2390 Woodbridge Avenue/Bldg. 209 Annex
Edison, NJ 08837-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM) ,
Selective Area Electron Diffraction (SAEO) and Energy Dispersive
X-Ray Microanalysis (EDX) —— EPA LEVEL II Performed By The
Yamate et al. Method.

PROJECT : 33470-21-01-3426/Millington Asbestos
SAMPLE IDENTIFICATION : 04974
LOCATION : #l,K/Liv. Room
VOLUME : 9988.700 Liters
Grid Openings Analysed : 13
Sample Condition: Acceptable.

Oh>4l
Analysed :

ilysed :

> :

1

11

0

Chrysotile

0.0005

1. Number o-f Asbestos Fibrous Particulates (AFP) Analysed :

2. Number o-f Nonasbestos Fibrous Particulates Analysed

3. Number o-f Ambiguous Fibrous Particulates :

4. Type(s) o-f Asbestos :

5. Concentration o-f Asbestos Fibrous Particulates
(in AFP/cc or mil 1ion/m*)

ConcefiOration Detection Limiti 0.0005

6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 3 w (Microns) in length :(0.0 X) 0.0000

(in AFP/cc or mi 11 ion/m")

7. Mass o-f Asbestos Fibrous Particulates : 0.0252
(in nanograms/m')

Mass Detection Limit i 0.0000

8. Mass due to Asbestos Fibrous Particulates equal to or
greater than 5m (microns) in length : (0.0 'i) 0.0000

_______(in nanograms/m* )___________________________________
Comments: Filter Type: MCE, Filter Size: 25mm.

Nonasbestos -fibers present werei Gypsum.

Peter Frasca, PH.D.
President

Laboratory
Supervisor

TK» wlx
ri fcx n

Approved
Signatory

, •hick !• •»••«••««
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Samp 1e: 04974

FIBER TYPE and FIBER SIZE DISTRIBUTION

CHRTSOTILE MFHIBOLE AMBIGUOUS NONASBESTOS
TOTAL TOTAL

ASBESTOS PARTICULAR

COUNT

Participates Analyzed:

I of Particulates on Whole
Filter (in till ions):

Concentration of
Particulates (in lillion/i*):

I of Count due to Particulates
> 5 at in 1ength:

I Count due to Fibers:

I Count due to Matrices:

Z Count due to Bundles:

Z Count due to Clusters:

11 12

0.0049

0.0005

O.OOOZ

100.0001

O.OOOZ

O.OOOZ

O.OOOZ

0.0000

0.0000

O.OOOZ

O.OOOZ

0.0002

O.OOOZ

O.OOOZ

0.0000

0.0000

O.OOOZ

O.OOOZ

0.0002

O.OOOZ

O.OOOZ

0.0543 0.0049

0.0054 0.0005

—— O.OOOZ

—— 100.000Z

—— O.OOOZ

—— O.OOOZ

—— O.OOOZ

0.0592

0.0059

——

——

——

——

.

MASS

Concentration (in 0.0252

Z of (lass riua to
Particulates > 5 «• in length: O.OOOZ

Z Mass due to Fibers: 100.000Z

Z Mass due to Matrices: O.OOOZ

Z Mass due to Bundles: O.OOOZ

Z Mass due to Clusters: O.OOOZ

0.0000

0.000?

O.OOOZ

O.OOOZ

O.OOOZ

O.OOOZ

0.0252

O.OOOZ

100.000Z

O.OOOZ

O.OOOZ

O.OOOZ
COo
oo

voro
U!



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Sample j 04974

CMRYSOTI

Fiber(s) Less than 5 m in length"

p
E
R

C
E
N
T

P

E
R

C
E
N
T

1 OO_

8O_

70_
60_J
5O_J
4OJ
30_
2O_

Q_

10O_

ao_
7O_

5O_

4O_
30_

1 O_

O

O O O (")

0.025 0.05 0.075 0.1 0.25 0.5 0.75 1.0
Approximate Fiber Diameter in urn (microns)

Fiber (s) Greater than or Equal To 5 urn in length"

0 O O O O O O O

0.025 0.05 0.075 0.1 0.25 0.5 0.75 1.0
Approximate Fiber Diameter in urn (microns)

r> 0

1.5 Larger

CD
O

Oo
M

VO

o r>

1 .5 Larger

•Sua of both histograms represents 1002 of Chrysotils fibers.

A 001J2



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Transmission Electron Microscopy (TEM) Raw Data Sheet

Sample: 04974

Dimensions in tun (microns) . Mass in F'icograms.
GRID STRUCTURE ASBESTOS

OPENING t TYPE TYPE LENGTH THICKNESS NIDTH HASS

3 1 nonasbestos
4 2 nonwbtftoi
7 3 ~ 5 n on asbestos
8 6 nonatbtitos
9 7 nonasbestos

10 8-9 nonubMtos
11 10 nonaiotstas
13 11 nonasbestos
13 12 fiber . chrysotile 2.500 0.1000 0.0511

Mass of Chrysotile Particulates 0.0511
Mass of Aephibole Particulates 0.0000
Total Mass of Asbestos Particulates 0.0911

Awsite, Anthophytlite, Tretolite, Actinolite ml Crocidolite are classified as Aephiboles.
STRUCTURE TYPES
Fiber - a fiber is a particle nith an aspect ratio > 3:1 and parallel sides. Thickness is equivalent to diateter.
Bundle - a bundle is a particulate coeposed of fibers in a parallel arrangement with a fiber spacing < 1 diameter.
Cluster - a cluster is a particulate with intermixed fibers in a randot arrangetent.
Matrix - a matrix is a fiber or fibers with one free end and the other end hidden by a particulate. >

__ O

A 001J3 o



E M S L TEM AIR ANALYSIS WORKSHEET (YAMATE) LEVEL II
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

M ET H O D O l_ O (BY s Yamate et al . 1984 [13, ERA level II
Air samples are -first coated with a thin layer ci carbon in a vacuum evaporator. Small

squares (approximately 3mm X 3mm) are subsequently cut out -from the coated filter and placed
carbon side down onto TEH copper grids and placed in a Jaffe Wick chamber either
with chloro-form (for polycarbonate filter*) or acetone (for MCE filters).

In the TEM analysis fibers are scrutinized at about 20,OOOX by morphological
observation, selected area electron diffraction (SAED), and energy dispersive X-ray
microanalysis (EDX) . In a level I analysis (not recommended by EMSL)
EDX analysis is omitted and chances for error and ambiguity increase.

1. Tamate 6., Agarwal S.C., and Gibbons R.D. 1984. Methodology for the Measurement of Airborne Asbestos by Electron
Microscopy. Draft Report. Washington, O.C.: Offici of RMNrch and Development, US Environmental Protection Agency,
Contract No. 68-02-3266
*=»rvl^l_YST s Deborah Litt le

EDUCATION
1984 University of Illinois, Center for Electron Microscopy

EMSA Certified Electron Microscopy Technologist
1975-1977 Pierce Junior College, Philadelphia
EMPLOYMENT
EMSL: Since 1990
1977-Present Children's Hospital of Philadelphia,

Research Technologist in Electron Microscopy Lab
Header; Electron Microscopy Society of America.

!_*<=>»BOR^TJRY DIRECTORS Peter Frasca, Ph.D.
EDUCATION O
Rensselear Polytechnical Institute, Troyt New York

1974 PhD(Physics), 1969 MS, 1967 BS • g
EMPLOYMENT M

EMSL: Founder 1981
1975-85 Thomas Jefferson University (Phila. PA) £

Research Associate Professor ro
Director of Orthopaedic Research ^°
Director of Ultrastructure and X-Ray Microanalysis Laboratory
Member of Professorial and Graduate Faculty

fierier: American Industrial Hygiene Society; American ChMical Society; Phil a. Electron Microscopy Society;
Scanning Electron Microscopy Society,National tabtftos Council .

Dr. Frasca has demonstrated extensive experience in electron microscopy of asbestos acquired through 7 years of analysis
of asbestos found in air, Hater, bulk and soil saapln. Hi implemented an SEM method which made SEM analysis of asbestos
filters commercially feasible.This led to a publication in the EPAs Proceedings of the Morkshoo on Monitoring and Evaluation
of Airborne Asbestos Levels Following an Abatement Program DO 225-232, April 1985.
ELECTRON MICROSCORE And EDX *=«siva» 1_ Y Z E R

MICROSCOPE: JEOL 100 CX-II Analytical STEM
EDX ANALYZER: PGT Sxstem 4 with Beryllium Window detector
Instruments are routinely calibrated on the first work day of each month
and following instrument repair. ,.



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.
108 HADOON AVENUE

HESTMONT, NJ.
06108

609-858-4800

1056 STELTDN HMD
PISCATAtWT, NJ.

06856
201-981-0590

1800 PEACHTREE STREET
ATLANTA, GEORGIA

30309 _.
404-355-4046

2 De AN6ELO DRIVE
BEDFORD, MASS.

01730
617-275-7080

Wednesday, October 24, 1990

Roy F. Weston
REAC Project/GSA Raritan Depot
2890 Woodbridge Avenue/Bldg. 209 Annex
Edison, NJ 08837-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM),
Selective Area Electron Diffraction (SAED) and Energy Dispersive
X-Ray Microanalysis (EDX) —— ERA LEVEL II Performed By The
Yamate et al. Method.

PROJECT : 33470-21-01-3426/Mi?Iinflton Asbestos
SAMPLE IDENTIFICATION : 04975
LOCATION : #l,K/Liv. Room
VOLUME : 10003.400 Liters
Grid Openings Analyzed : 10
Sample Condition: Acceptable.

Ot^-Tt^,
1. Number of Asbestos Fibrous Particulates (AFP) Analyzed : 1

2. Number of Nonasbestos Fibrous Particulates Analyzed : 42

3. Number of Ambiguous Fibrous Particulates : 0

4. Type(s) of Asbestos : Chrysotile

5. Concentration of Asbestos Fibrous Particulates : 0.0006
(in AFP/cc or million/m")

Concentration Detection Limit: 0.0006

6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 w (Microns) in length :(0.0 2) 0.0000

(in AFP/cc or million/m")

7. Mass of Asbestos Fibrous Particulates : 0.0250
(in nanograms/m")

Mass Detection Limit : 0.0001

8. Mass due to Asbestos Fibrous Particulates equal to or
greater than 5m (microns) in length : (0.0 2) 0.0000

_______(in nanograms/m" )________________________________________
Comments: Filter Type: MCE, Filter Sire: 25mm.

Nonasbestos fibers present were: Gypsum, and Fibers Containing: (Ca) (Al ,Si ,!<

i-eter Frasca, PH.D.
President

laboratory
Supervisor

Approved
Signatory
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Samp 1 e: 04975

FIBER TYPE and FIBER SIZE DISTRIBUTION

TOTAL TOTAL
CHRVSOTILE WFHIBOLE AMBIGUOUS NONASBESTOS ASBESTOS PARTICULATES

COUNT

Particulates Analyzed:

t oi Particulates on Whole
Filter (in ill lions):

Concentration of
Particulates (in «illion/n*):

Z oi Count due to Particulates
> 5 uit in length:

I Count due to Fibers:

Z Count due to Matrices:

I Count due to Bundles:

Z Count due to Clusters:

42 43

0.0064

0.0006

O.OOOZ

O.OOOZ

100.000Z

O.OOOZ

0.0002

0.0000

0.0000

0.000*

O.OOOZ

O.OOOZ

O.OOOZ

O.OOOZ

0.0000

0.0000

O.OOOZ

O.OOOZ

O.OOOZ

O.OOOZ

O.OOOZ

0.2695 0.0064

0.0269 0.0006

—— O.OOOZ

O Aftfl?

—— 100.000Z

—— O.OOOZ

—— O.OOOZ

0.2759

0.0276

——

——

. ——

MASS

Concentration (in ng/i*>: 0.0290

Z oi Mass due to
Particulates > 5 m in length: O.OOOZ

Z Mass due to Fibers: O.OOOZ

Z Mass due to Matrices: 100.0001

Z Mass due to Bundles: O.OOOZ

Z Mass due to Clusters: O.OOOZ

0.0000

O.OOOZ

O.OOOZ

0.0001

0.0001

0.0001

0.0250

O.OOOZ

O.OOOZ

100.000Z

O.OOOZ

O.OOOZ

COo

o
o

vou>
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ELECTRON-MCROSCOPY SERX4CE LABORATORY

GRID
OPENING

1
2
3
4
5
6
9
9

10

Samp 1 e : 04975

1 - 6
7- 11
12- 13
14-22
23-26
27-37
38-40

41
4 2 - 4 3

TTPE
in Picograms.

LENGTH THICWCSS
nonutatos
nonubtttos
naiMbntos
nonubHtos
noruotestos

MASS

Mtrix ehrysotile
nonaibHtos l*» °'«»0 0.1000 0.0390

Mass of'Chrysotile Particulates 0.0390
flass of Amphibole Particulates 0.0000
Total Mass of Asbestos Particulates 0.0990

Amosite, AnthophylJite, Tremolite, Actinolite and Crocidolite are classified as Amphiboles.STRUCTURE TTPES

Fiber - a fiber is a particle with an aspect ratio 2 3il and parallel sides. Thickness is equivalent to diaieter.
Bundle - a bundle is a particulate composed of frters in a parallel arrangement Kith a fiber spacing < 1 diameter.
Cluster - a cluster is a particulate Kith intermixed fibers in a random arrangement.
Matrix - a matrix is a fiber or fibers with one fret end and the other end hidden by a particulate.

vou>to

A OOU8



E M S L TEW AIR ANALYSIS WORKSHEET (YAMATE) LEVEL II
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

METHODOLOGY s Yamate et al. 1984 [1], EPA level II
Air samples are first coated with a thin layer o-f carbon in a vacuum evaporator. Small

squares (approximately 3mm X 3mm) are subsequently cut out -from the coated -filter and placed
carbon side down onto TEM copper grids and placed in a Jaffe Wick chamber either
with chloro-form (-for polycarbonate -filters) or acetone (-for MCE -filters).

In the TEM analysis fibers are scrutinized at about 20,OOOX by morphological
observation, selected area electron diffraction (SAED), and energy dispersive X-ray
microanalysis (EDX) . In a level I analysis (not recommended by EMSL)
EDX analysis is omitted and chances for error and ambiguity increase.

1. Taiate 6., Agarwal S.C., and Gibbons R.D. 1984. Methodology for the Measurement of Airborne ftsfaestos bv Electron
Microscopy. Draft Report. Washington, D.C.: Office of Research and Developaent, US Environmental Protection Agency,
Contract No. 68-02-3266

YST s Timothy G. Schneider
EDUCATION

1980-81 State University of New York at New Paltz
MA Biology

1975-78 State University of New York «t Plattsburgh
BA Biology

EMPLOYMENT
EMSL: Since 1986
1986-Present Thomas Jefferson University (Phila. PA)

Dept. of Surgery
Research Associate, Electron Microscopist

1982-86 Duke University Medical Center (Durham N.C.)
Dept. of Anatomy
Electron Microscopist

neater: Electron Microscopy Society of America;
North Carolina Society for Electron Microscopy and Nicrobean Analysis;

BOR<^~rORY DIRECTORS Peter Frasca, Ph.D. g
EDUCATION
ftensselear Polytechnical Institute, Troy, New York o

1974 PhD(Physics), 1969 MS, 1967 BS «
EMPLOYMENT

EMSL: Founder 1981 M
1975-85 Thomas Jefferson University (Phila. PA) vo

Research Associate Professor j£
Director of Orthopaedic Research
Director of Ultrastructure and X-Ray Microanalysis Laboratory
Member of Professorial and Graduate Faculty

Hetber: American Industrial Hygiene Society; American Oieucal Society; Phila. Electron Microscopy Society;
Scanning Electron Microscopy Society,Nationa! Astwttos Council .

Or. Frasca has demonstrated extensive experience in electron •icroscopy of asbestos acquired through 7 years of analysis
of asbestos found in air, water, bulk and soil saiples. Ml iipletented an SEN eethod which ude SEN analysis of asbestos
filters conercially feasible.This led to a publication in the EPAs Proceedings of the Horkshop on Monitoring and Evaluation
of Airborne Asbestos Levels Pollening an Abatement Prmraa pp 225-232, April 1985.
ELECT-ROM MICROSCORE -and EDX *=*t**H* L- Y 2 E R

MICROSCOPEi JEOL 100 CX-II Analytical STEM
EDX ANALYZER: P6T System 4 with Btrylliuw window detector
Instruments are routinely calibrated on the first work day of each month
and following instrument repair.

A 00140



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.
106 HAODON AVENUE

HESTMONT, N.J.
08108

609-858-4800

1056 STELTQN ROAD
PISCATANAr, N.J.

201-981-0550

1800 PEACHTREE STREET
ATLANTA, GEORGIA

30309
404-355-4046

2 De AN6ELO DRIVE
BEDFORD, MASS.

01730
617-275-7080

Wednesday, October 24, 1990

Roy F. Weston
REAC Project/GSA Raritan Depot
2890 Woodbridge Avenue/Bldg. 209 Annex
Edison, NJ 08837-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM),
Selective Area Electron Diffraction (SAED) and Energy Dispersive
X-Ray Microanalysis (EDX) —— EPA LEVEL II Performed By The
Yamate et al. Method.

PROJECT : 33470-21-01-3426/Millington Asbestos
SAMPLE IDENTIFICATION : 04976
LOCATION : f2 Bedroom
VOLUME : 10053.900 Liters
Grid Openings Analyzed : 20
Sample Condition: Acceptable.

1. Number of Asbestos Fibrous Particulates (AFP) Analyzed :

2. Number of Nonasbestos Fibrous Particulates Analyzed :

3. Number of Ambiguous Fibrous Particulates :

4. Type(s) of Asbestos :

5. Concentration of Asbestos Fibrous Particulates :
(in AFP/cc or million/m*)

0

161

0

none detected

0.0000

Concentration Detection Limit:

6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 an (Microns) in length : (0.0 X)

(in AFP/cc or million/m»)

7. Mass of Asbestos Fibrous Particulates :
(in nanograms/m")

Mass Detection Limit :

8. Mass due to Asbestos Fibrous Particulates equal to or
greater than 5am (microns) in length : ( 0.0 X)

(in nanograms/m" )
Comments: Filter Type: MCE, Filter Size: 25mm.

Nonasbestos fibers present werei Gypsum.
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President
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

METHODOLOGY z Yamate et al . 1984 Cl ] , EPA level II
Air samples are -first coated with a thin layer of carbon in a vacuum evaporator. Small

squares (approximately 3mm X 3mm) are subsequently cut out -from the coated filter and place
carbon side down onto TEM copper grid* and placed in a Jaffe Wick chamber either
with chloroform (for polycarbonate filters) or acetone (for MCE filters).

In the TEM analysis fibers are scrutinised at about 20,OOOX by morphological
observation, selected area electron diffraction (SAED), and energy dispersive X-ray
microanalysis (EDX) . In a level I analysis (not recommended by EMSL)
EDX analysis is omitted and chances for error and ambiguity increase.
1. Taaate G., Agarwl S.C., and Gibbons R.O. 1984. Methodology for the Measurement of Airborne Asbestos by Electron
Microscopy. Draft Report. Washington, D.C.: Office of fttftarch and Development, US Environmental Protection Agency,
Contract No. 68-02-3266
*£*rs|̂ L.YST r Timothy 6. Schneider

EDUCATION
1980-81 State University of New York at New Paltz

MA Biology
1975-78 State University of New York at Plattsburgh

BA Biology
EMPLOYMENT
EMSL: Since 1986
1986-Present Thomas Jefferson University (Phila. PA)

Dept. of Surgery
Research Associate, Electron Microscopist

1982-86 Duke University Medical Center (Durham N.C.)
Dept. of Anatomy
Electron Microscopist

fteober; Electron Microscopy Society of America;
North Carolina Society for Electron Microscopy and Hicrobeaa Analysis;

DIRECTORS Peter Frasca, Ph.D. >
EDUCATION g
/tensselear Polytechnical Institute, Troy, New York
1974 PhD(Physics), 1969 MS, 1967 BS o
EMPLOYMENT o

EMSLi Founder 1981 M

1975-85 Thomas Jefferson University (Phila. PA) M
Research Associate Professor \o
Director of Orthopaedic Research ij
Director of Ultrastructure and X-Ray Microanalysis Laboratory
Member of Professorial and Graduate Faculty

Herier: American Industrial Hygiene Society; African Cheaical Society; Phila. Electron Microscopy Society;
Scanning Electron Microscopy Society (National Asbestos Council .

Or. Frasca has demonstrated extensive experience in electron •icroscopy of asbestos acquired through 7 years of analysis
of asbestos found in air, water, bulk and soil (aeoles. Nt iapleaented an SEN •ethod Mhich cade SEH analysis of asbestos
filters coMercially feasible.This led to a publication"in the EPAs Proceedings of the Workshop on Monitoring and Evaluation
of Airborne Asbestos Levels Following an Abatement Proarai BO 225-232, April 1985.

MICROSCOPE And EDX *=*fx|*a» 1_ Y Z E R
MICROSCOPE: JEOL 100 CX-II Analytical STEM
EDX ANALYZER: PGT System 4 with Beryl Iiw window detector
Instruments are rouTinely calibrated on the first work day of each month
and following instrument repair.

A 00143



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.
108 HADOON AVENUE

NESTnONT, N.J.
08106

609-858-4800

1056 STELTON ROAD
PISCATANAT, NJ.

201-981-0550

1800 PEACHTREE STREET
ATLANTA, GEORGIA

30309
404-355-4046

2 Oe AN6ELO DRIVE
BEDFORD, MASS.

01730
617-275-7080

Wednesday, October 24, 1990

Roy F. Weston _.,
REAC Project/GSA Ranitan Depot
2890 Woodbridge Avenue/Bldg. 209 Annex
Edison, NJ 08837-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM) ,
Selective Area Electron Diffraction (SAED) and Energy Dispersive
X-Ray Microanalysis (EDX) —— EPA LEVEL II Per-formed By The
Yamate et al . Method.

PROJECT : 33470-21-01-3426/Mil1ington Asbestos
SAMPLE IDENTIFICATION : 04977
LOCATION : #2 Den
VOLUME 5 10110.000 Liters
Grid Openings Analyzed : 10
Sample Condition: Acceptable.

1. Number o-f Asbestos Fibrous Particulates (AFP) Analysed : 2

2. Number o-f Nonasbestos Fibrous Particulates Analyzed : 108

3. Number o-f Ambiguous Fibrous Particulates : 0

4. Type(s) o-f Asbestos : Chrysotile

5. Concentration o-f Asbestos Fibrous Particulates : 0.0013
(in AFP/cc or million/m*)

Concentration Detection Limiti 0.0006

6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 ua (nicrons) in length :(50.0 'i) 0.0006

(in AFP/cc or million/m')

7. Mass o-f Asbestos Fibrous Particulates : 0.5456
(in nanograms/m')

Mass Detection Limit : --- 0.0001

8. Mass due to Asbestos Fibrous Particulates equal to or
greater than 5m (microns) in length : (95.0 'i) 0.5184

(in nanograms/m* )____________________________________
Comments: Filter Type: MCE, Filter Size: 25mm.

Nonasbestos -fibers present weret Gypsum.

Peter Frasca, PH.D.
President

Laboratory
Supervisor

l«rr I* «•>!>• r»Mn*l»l» ««r »!*•<•• «•«*<•« lit

Approved
Signatory

. MftlCK I* •»»••*•<>«

too

O
o

vo
CO
00

A 001^4



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Sample: 04977

FIBER TYPE and FIBER SIZE DISTRIBUTION

CHRfSOTILE MPHIBOLE AMBIGUOUS NONASBESTOS
TOTAL TOTAL

ASBESTOS PARTICULARS

COUNT

Particulates Analyzed:

I of Particulates on Whole
Filter (in ail lions):

Concentration of
Particulates (in •illion/«*):

I oi Count due to Particulates
> 5 M in length:

I Count due to Fibers:

I Count due to Matrices:

I Count due to Bundles:

Z Count due to Clusters:

2

0.0128

0.0013

50.000Z

100 .0002

O.OOOZ

O.OOOZ

A A/WW

0

0.0000

0.0000

0.0001

O.OOOZ

0.0001

0.0001

A AAAV

0

0.0000

0.0000

O.OOOZ

O.OOOZ

O.OOOZ

O.OOOZ

rt IWMT

loe 2

0.6730 0.0128

0.0685 0.0013

CA AAA«

—— 100.000Z

—— O.OOOZ

—— O.OOOZ

110

0.7058

0.0698

——

——

——

MASS

Concentration (in ng/ij): 0.5456

Z erf Mass due to
Particulates > 5 JM in length: 95.0122

Z Mass due to Fibers:

Z Mass due to Matrices:

Z Mass due to Bundles:

Z Mass due to Clusters:

0.0000 0.5456

95.0121

100.0001

0.0001

0.0001

0.0001

0.0001 ——

0.0001 ——

0.0001 ——

0.0002 ——

0.0002 ——

—— 95.0121

—— 100.000Z

—— O.OOOZ

—— O.OOOZ

—— 0.0001

o
- o

VD
U)
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Sample i 04977

CMRYSOTI I_E

Fiber(s) Less than 5 urn in length"
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o o o •• o o o o

0.025 0.05 0.075 0.1 0.25 0.5 0.75 1.0
Approximate Fiber Diameter in MI (microns)

Fiber(s) Greater than or Equal To 5 urn in length"
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70 _
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0 0 0 0 • 0 0 0

0.025 0.05 0.075 0.1 0.25 0.5 0.75 1.0

O (')
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vO
J>
0

0 O
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Approximate Fiber Diameter in urn (microns)

•Sua of both histograms represents 1001 of Chrysotile fibers.
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Transmission Electron Microscopy (TEM) Raw Data Sheet

Sample: 04977
» * *

Dimensions in um (microns). Mass in Picograms.
SKID STRUCTURE ASBESTOS

OPENING I TTPE TYPE LENGTH THICKNESS WIDTH MASS

1 1 -15 nonasbestos
2 16-28 nonasbestos
3 29 -39 nonasbtstos
4 40 -45 nonisbtftos
4 46 fiber cnrysotile 2.100 0.1000 0.0429
5 4 7 - 5 3 nonasbestbs
6 54-63 nonasbtstos
7 64 -75 nonasbcstos
8 76 -90 nonubtftos
9 91 -98 non»sbKtos

10 99-109 nonubMtos
10 110 fiber chrysotile 10.000 0.2000 0.8168

o
O

toss of Chrysotile Participates 0.8997 «
Mass of Aaphibole Particulates 0.0000 t-
Total Mass of Asbestos Particulatn 0.8597

Aaosite, Anthophyllite, Treaolite, Actinolite and GrocidoUte are classified as Aaphiboles.
STRUCTURE TYPES
Fiber - a fiber is a particle with an aspect ratio > 3il and parallel sides. Thickness is equivalent to diaaeter.
Bundle - a bundle is a particulate composed of fibers in a parallel arrangement with a fiber spacing < 1 diaaeter.
Cluster - a cluster is a particulatt with intermixed fibers in a randoa arrangeaent.
Matrix - a aatrix is a fiber or fibers with DM free end and the other end hidden by a particulate.

A 00147
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

METHODOLOGY s Yamate et al . 1984 m, EPA level II
Air samples are first coated with a thin layer o-f carbon in a vacuum evaporator. Small

squares (approximately 3mm X 3mm) are subsequently cut out from the coated filter and placed
carbon side down onto TEM copper grids and placed in a Jaffe Wick chamber either
with chloroform (for polycarbonate filjters) or acetone (for MCE filters).

In the TEM analysis fibers are scrutinized at about 20,OOOX by morphological
observation, selected area electron diffraction (SAED), and energy dispersive X-ray
microanalysis (EDX) . In a level I analysis (not recommended by EMSL)
EDX analysis is omitted and chances for error and ambiguity increase.
1. Yaaate 6., Agartial S.C., and Gibbons R.D. 1984. HtthodolMv for the Measurement of Airborne Asbestos by Electron
Microscopy. Draft Report. Washington, D.C.: Office of Research and Development, US Environmental Protection Agency,
Contract Mo. 68-02-3266

YST s Timothy G. Schneider
EDUCATION

1980-81 State University of New York at New Paltz
MA Biology

1975-78 State University of New York at Plattsburgh
BA Biology

EMPLOYMENT
EMSL: Since 1986
1986-Present Thomas Jefferson University (Phila. PA)

Dept. of Surgery
Research Associate, Electron Microscopist

1982-86 Duke University Medical Center (Durham N.C.)
Dept. of Anatomy
Electron Microscopist

Member: Electron Microscopy Society of America;
North Carolina Society for Electron Microscopy and Microbeam Analysis;

BOR^TORV DIRECTORS Peter Frasca, Ph.D. >
EDUCATION g
*RensseTear~Polytechnical Institute, Troy, New York

1974 PhD(Physics), 1969 MS, 1967 BS o
EMPLOYMENT o

EMSL: Founder 1981 M

1975-85 Thomas Jefferson University (Ph'ila. PA) M
Research Associate Professor \o
Director of Orthopaedic Research £j
Director of Ultrastructure and X-Ray Miecoanalysis Laboratory
Member of Professorial and Graduate Faculty

Meiber: American Industrial Hygiene Society; American Chemical Society; Phila. Electron Microscopy Society;
Scanning Electron Microscopy Society,National Arttitos Council .

Or. Frasca has demonstrated extensive experience in electron microscopy of asbestos acquired through 7 years of analysis
of asbestos found in air, Hater, bulk and soil samples. Hi implemented an SEM method Mhich made SEN analysis of asbestos
filters commercially feasible.This led to a publication in the EPAs Proceedings of the Morksnoo on Honitorinq and Evaluation
of Airborne Asbestos Levels Following an Abatement Program pp 225-232, April 1985.

El_ECTROr-x| MICROSCORE aio d EDX AfvJ^ LY 2 E R
MICROSCOPE: JEOL 100 CX-II Analytical STEM
EDX ANALYZER: P6T System 4 with Beryl HUM window detector
Instruments are routinely calibrated on the first work day of each month
and following instrument repair. A 00149



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.
108 HADDON AVENUE

HESTMONT, N.J.
08108

609-858-4800

1056 STELTON ROAD
PISCATAHAT, N.J.

201-981-0550

1800 PEACHTREE STREET
ATLANTA, GEORGIA

30309
404-355-4046

2 Oe ANGELO DRIVE
BEDFORD, MASS.

01730
617-275-7080

Wednesday, October 24, 1990

Roy F. Weston
REAC Froject/GSA Raritan Depot
2890 Woodbridge Avenue/Bldg. 209 Annex
Edison, NJ 08837-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM),
Selective Area Electron Diffraction (SAED) and Energy Dispersive
X-Ray Microanalysis (EDX) —— EPA LEVEL II Performed By The
Yamate et al. Method.

PROJECT : 33470-21-01-3426/hi?1ington Asbestos
SAMPLE IDENTIFICATION : 04978
LOCATION : #2, LR
VOLUME : 10126.300 Liters
Grid Openings Analyzed : 13
Sample Condition: Acceptable.

1. Number of Asbestos Fibrous Participates (AFP) Analyzed : 1

2. Number of Nonasbestos Fibrous Particulates Analyzed : 69

3. Number of Ambiguous Fibrous Particulates : 0

4. Type(s) of Asbestos : Chrysotile

5. Concentration of Asbestos Fibrous Particulates : 0.0005
(in AFP/cc or million/m*)

Concentration Detection Limiti 0.0005
.^

6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 urn (nicrons) in length :(100.0 2) 0.0005

(in AFP/cc or million/m*)

7. Mass of Asbestos Fibrous Particulates : 0.0498
(in nanograms/m')

Mass Detection Limit : 0.0000

8. Mass due to Asbestos Fibrous Particulates equal to or
greater than 5-wn (microns) in length : (100.0 X) 0.0498

(in nanograms/m* ) _________________________________

oo

Comments: Filter Type: MCE, Filter Size: 25mm.
Nonasbestos fibers present were: Sypsum, and Cellulose.

Peter Frasca, PH.D.
President

aoratory
Supervisor

Approved
Signatory A

t«ry I* wilx cwmtvtf In
PtM



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Sample: 04978

FIBERJYPE and FIBER SIZE DISTRIBUTION

TOTAL TOTAL
CHRTSOTILE AHPHIBOLE AMBIGUOUS NONASBESTOS ASBESTOS PARTICULARS

COUNT

Particulates Analyzed:

t oi Particulates on Whole
Filter (in ail lions):

Concentration erf
Particulates (in •illion/i*):

Z oi Count due to Particulates
> 5 M in length:

2 Count due to Fibers:

Z Count due to Matrices:

Z Count due to Bundles:

Z Count due to Clusters:

MASS

Concentration (in ng/i*) :

Z of Mass due to
Particulates > 5 m in length:

2 Mass due to Fibers:

2 Mass due to Matrices:

Z Mass due to Bundles:

Z Mass due to Clusters:

1

0.0049

0.0005

100.0002

100.0002

0.0002

0.0002

0.0002

0.0498

100.0002

100.0002

0.0002

O.OOOZ

0.0002

0 0

0.0000 0.0000

0.0000 0.0000

0.0002 0.0002

0.0002 O.OOOZ

O.OOOZ O.OOOZ

O.OOOZ O.OOOZ

O.OOOZ O.OOOZ

0,0000 —

0.0002 ——

0.0002 ——

0.0002 ——

0.0002 ——

0.0002 ——

69 1

0.3406 0.0049

0.0336 0.0005

—— 100.0002

—— 100.0002

—— 0.0002

—— 0.0002

—— 0.0002

O ftiQfl•V̂ TO

—— 100.0002
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Sample : 04978

CHRYSOTI L_E

Fiber(s) Less than 5 AWI in length"
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"Su* erf both histograas represents 100Z of Chrysotile fibers.

A 001i>2



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Transmission Electron Microscopy (TEM) Raw Data Sheet

Sample: 04978

Dimensions in JIM (microns). Mass in Picograms.
GRID STRUCTURE ASBESTOS

OPENING I TYPE . T Y P E LENGTH THICKNESS WIDTH HASS

1 1-10 nonasbtstos
2 1 1 - 1 9 nonasbtstos
3 20-30 nonasbestos
4 31 -39 nonasbestos
5 4 0 - 4 7 nonasbestos
6 48 -50 nonasbestos
7 5 1 - 5 2 nonasbestos
B 53-55 nonasbestos
9 56-57 . nonasbestos

10 58-59 nonasiMStos
11 6 0 - 6 2 nonasbestos
12 63 nonasbestos
13 64-69 nonasbestos
13 70 fiber chrysotile 5.000 0.1000 0.1021

COO

o
o
t-J

Mass of Chrysotile Particulates 0.1021
Mass of Aephibole Particulates 0.0000 t-
Total Mass of Asbestos Particulates 0.1021 £

î

Amosite, Anthophyllite, Tremolite, Actinolite and Cnxidolite are classified as Aephiboles.
STRUCTURE TTPES
Fiber - a fiber is a particle with an aspect ratio £3:1 and parallel sides. Thickness is equivalent to diawter.
Bundle - a bundle is a particulate composed of fibers in a parallel arrangement Kith a fiber spacing < 1 diawter.
Cluster - a cluster is a particulate with intermixed fibers in a random arrangement.
Matrix - a matrix is a fiber or fibers mth one fret end and the other end hidden by a particulate.

~ A 00153



E M S L TEM AIR ANALYSIS WORKSHEET (YAMATE) LEVEL II
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

METHODOLOGY s Yamate *t al . 1984 C 1 3 , EPA level II
Air samples are first coated with a thin layer of carbon in a vacuum evaporator. Small

squares (approximately 3mm X 3mm) are subsequently cut out from the coated filter and place*
carbon side down onto TEM copper grids and placed in a Jaffe Wick chamber either
with chloroform <for polycarbonate -filters) or acetone (for MCE filters).

In the TEM analysis fibers are scrutinized at about 20,OOOX by morphological
observation, selected area electron diffraction (SAED), and energy dispersive X-ray
microanalysis (EDX) . In a level I analysis (not recommended by EMSL)
EDX analysis is omitted and chances for error and ambiguity increase.

1. Yaaate 6., ftgarwal S.C., and Gibbons R.D. 1984. Methodology for the Measurement of Airborne Asbestos by Electron
Microscopy. Draft Report. Washington, D.C.: (Hfict of Rmarch and Developaent, US Environnental Protection Agency,
Contract No. 68-02-3266
^M*s=»il_YS-r s Timothy G. Schneider

EDUCATION
1980-81 State University of New York at New Paltz

MA Biology
1975-78 State University of New York at Plattsburgh

BA Biology
EMPLOYMENT
EMSL: Since 1986
1986-Present Thomas Jefferson University (Phil a. PA)

Dept. of Surgery
Research Associate, Electron Microscopist

1982-86 Duke University Medical Center (Durham N.C.)
Dept. of Anatomy
Electron Microscopist

Heifaer: Electron Microscopy Society of America;
North Carolina Society for Electron Microscopy and Microbeai Analysis;

BORi^TiORY DIRECTORS Peter Frasca, Ph.D. >
EDUCATION CO
fcensselear Polytechnical Institute, Troy, New York °

1974 PhD(Physics), 1969 MS, 1967 BS o
EMPLOYMENT o

EMSL: Founder 1981 M

1975-85 Thomas Jefferson University (Phila. PA) M
Research Associate Professor vo
Director of Orthopaedic Research £
Director of Ultrastructure and X-Ray Microanal ysis Laboratory
Member of Professorial and Graduate Faculty

Neater: American Industrial Hygiene Society; Aetrican Chcaical Society; Phila. Electron Microscopy Society;
Scanning Electron Microscopy Society(National Jtteitos Council .

Dr. Frasca has demonstrated extensive experience in electron licroscopy of asbestos acquired through 7 years of analysis
of asbestos found in air, Hater, bulk and Mil fatpltf. Hi iapleaented an SEN tethod Nhich tade SEN analysis of asbestos
filters coitercially feasible.This led to a publication in the EPAs Proceedings of the Workshop on Monitoring and Evaluation
of Airborne Asbestos levels Following an Abatement Proarae. pp 225-232, April 1985.
ELECTRO!^ MICROSCORE An d EDX AM*^l_YZ ER

MICROSCOPE: JEOL 100 CX-II Analytical STEM
EDX AfttLYZER: PGT System 4 with Beryllium window dettctor
Instruments are routinely calibrated on the first work day of each month
and following instrument repair. ,»^« ,-r-* OOll>5



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.
108 HADOGN AVENUE
WE5TNONT, N.J.

08108
609-B58-4800

1056 STELTON ROAD
PISCATMMT, N.J.

08858
201-981-0550

1800PEOTREE STREET
ATLANTA, GEORGIA^

30309
404-355-4046

2 De AN6ELO DRIVE
BEDFORD, MASS.

01730
617-275-7080

Wednesday, October 24, 1990

Roy F. Weston
REAC Project/GSA Raritan Depot
2890 Woodbridge Avenue/Bldg. 209 Annex
Edison, NJ 08837-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM),
Selective Area Electron Diffraction (SAED) and Energy Dispersive
X-Ray Microanalysis (EDX) —— EPA LEVEL II Pen-formed By The
Yamate et al. Method.

PROJECT : 33470-21-01-3426/Millington Asbestos
SAMPLE IDENTIFICATION : 04979
LOCATION : #2, LR
VOLUME : 10130.000 Liters
Grid Openings Analyzed : 10
Sample Condition: Acceptable.

Analysed :

ilyred :

> t

1

35

0

Chrysotile

0.0006

1. Number of Asbestos Fibrous Particulates (AFP) Analysed s

2. Number of Nonasbestos Fibrous Particulates Analysed

3. Number of Ambiguous Fibrous Particulates :

4. Type(s) of Asbestos s

5. Concentration of Asbestos Fibrous Particulates :
(in AFP/cc or million/m*)

Concentration Detection Limits 0.0006

6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 am (microns) in length :(100.0 X) 0.0006

(in AFP/cc or million/m»)

7. Mass of Asbestos Fibrous Particulates : 0.5174
(in nanograms/m*)

Mass Detection Limit t 0.0001

8. Mass due to Asbestos Fibrous Particulates equal to or
greater than 5im (microns) in length s (100.0 2) 0.5174

(in nanoqrams/m* )___________________________
Comments: Filter Types MCE, Filttr Sizes 25mm.

Nonasbestos fibers present HCTCS Gypsum, and Fibers Containing: (Al,Si)

Th»

Peter Frasca, PH.D.
President

>l«rr '• wilr r*«*n«lbl«
c«ll*t»d by DM

Laboratory
Supervisor

Wa
oo

\0(Jl

••«**•* In »•• In

Approved
Signatory
•kick <• «•••««•*t

A 001JG



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Sample: 04979

TOTAL TOTAL
CNRYSOTILE flflPHIMLE AMBIGUOUS NONAS6ESTOS ASBESTOS PARTICULATES

COUNT

Participates Analyzed:

t oi Particulates on Whole
Filter (in till ions):

Concentration of
Particulates (in iillion/d'):

Z of Count due to Particulates
> 5 a* in length:

Z Count due to Fibers:

Z Count due to Matrices:

Z Count due to Bundles:

Z Count due to Clusters:

MASS

Concentration (in ng/§»): 0.5174 0.0000 —— —— 0.5174

Z oi Mass due to
Particulates > 5 m in lengi

Z (lass due to Fibers:

Z Mass due to Matrices:

Z Nass due to Bundles:

Z Mass due to Clusters:

I

0.0064

0.0006

100.0002

100.0002

0.0002

0.0002

0.0002

0

0.0000

0.0000

0.0002

0.0002

0.0002

0.0002

0.0002

0

0.0000

0.0000

o.oooz
o.oooz
o.oooz
o.oooz
o.oooz

35 1**•' 1

0-2246 0.0064

0.0222 0.0006

—— 100.000Z

—— 100.000Z

— o.oooz
— o.oooz
— o.oooz

36

0.2310

0.0228

_^

__ _

___ __

100.0002

100.0002

0.0002

0.0002

0.0002

0.0002 ——

0.0002

O.OOOX -

0.0002 ——

0.0002 ——

—— 100.0002

—— 100.000Z

—— O.OOOZ

—— 0.0002

—— 0.0002

I
oo
V*

V-\t
•_ L

V

A 001J7



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Sample i 04979

CHRYSOTI L_E

Fiber(s) Less than 5 ,wn in length*

P
E
R

C
E
N
T

P
E
R

C
E
N
T

1OO_
9O_

so_
70_
6O_
5O_,
40_
3O_
2O J

1 O J
Q_ o o o o <~> <") o o

0.025 0.05 0.075 0.1 0.25 0.5 0.75 1.0
Approximate Fiber Diameter in urn (microns)

Fiber(s) Greater than or Equal To 5 urn in length*

1 OO_

>90_
80_
70_
6O_
5O_
40_
3O_
20_
io_

Q_ 0 O O

0.025 0.05 0.075 0.1 0.25 0.5 0.75 1.0

o o
1.5 Larger

1
0
o
!-•

»-•
vo
U1
to

O 0

1 .5 Larger
Approximate Fiber Diameter in urn (microns)

"Sui of both histograms represents 100Z of Qirysotile fibers.

A 00158



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Transmission Electron Microscopy (TEM) Raw Data Sheet

Sample: 04979

Dimensions irir jjtn (microns) . Mass in Picograms.
BRID STRUCTURE ASBESTOS

OPENING I TTPE TffE LENGTH THICKJ€SS WIDTH MASS

1 1-4 mnufatftos
2 5 - 1 1 nonasbtstos
2 12 fiber ctirysotile 10,000 0.2000 0.8168
3 13-17 nonaffatftos
4 18-19 nonasbestos
5 20-23 nonasbestos
6 24 -26 nonasbestos
7 27-28 nonasbestos
8 29 -31 nonasbtstos
9 32 -33 nonasbntos

10 3 4 - 3 6 nonasbtstos

§o
oo

Mass of Chrysotile Particulates 0.8168 "J
Mass of Amphibole Particulates 0.0000
Total Mass of Asbestos Particulates 0.8168

Amosite, Anthophyllite, Tremolite, Actinolite and Grocidolite are classified as Amphiboles.
STRUCTURE TfPES
Fiber - a fiber is a particle with an aspect ratio I 3:1 and parallel sides. Thickness is equivalent to diameter.
Bundle - a bundle is a participate composed of fibers in a parallel arrangement with a fiber spacing < 1 diameter.
Cluster - a cluster is a particulate with intermixed fibers in a random arrangement.
Matrix - a matrix is a fiber or fibers with one fret end and the other end hidden by a particulate.

A 001J9



E M S L TEM AIR ANALYSIS WORKSHEET (YAMATE) LEVEL II
ST><-

SAMPLEK:. C41?:?
SAMPLE LOCATION:

CLR

TAT: 2«iHr

— E====:~^̂ '̂  (BsBundto C.CIusJer MrMatrlx}

GO
G*

/

•x
^v
<q"
ff
-^
/^

v.î
fO

NON
ASB

v
7^
5-
2-
y
^
^
1
1_
^

•fl^

Chrysotile

Length

/A ^'

Thick

£ 2.

--^

Type
Width

p-

Length Thick
TVM
Width

N'cnasbesfos Fibers Present -0fi) Gypsum
D (2) Glass
D (3) Cenufose
P(4)Orc,anicFZ>ers
ft[S) Fibers Containing

*^^" ̂ ^ . ̂ ^

Scop

Anaf.

o.c.
Com

. Jcfu

Type

) /^'/->e #: <i. Date: I^P-

^si: 1̂ ~S p>

Chec*: ^AT^D^

puJe
reC

s

/-& ±r. C ~7^— ̂ "

] SpeclromQ SAEDn»

Length Thick
Type
Width

HAND CALCULA1

p

Grid Box * 4fl fe

/ fl

IFxASHED *
37mmQ- 1.13
25 mm Q - 2.49

% Resuspended'100
% Resuspended -
Amphibole

Length Thick

DONS

0 Of 42 {»}

WL\ Row

Width Length

•

Thick

—— (-

•w

Wid

———

1
~ O

0
— H1

VO
tn4k

= fiiOObbSi

IT Col. £

———

FiBer Accepled for Analysis: Yes D No D
If No, Reason for Rejection:



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

METHODOLOGY s Yamate et al . 1984 C l ] , EPA level II
Air samples are first coated with a thin layer of carbon in a vacuum evaporator. Small

squares (approximately 3mm X 3mm) are subsequently cut out -from the coated filter and placet
carbon side down onto TEH copper grids and placed in a Jaffe Wick chamber either
with chloroform (for polycarbonate filters) or acetone (for MCE filters).

In the TEM analysis fibers are scrutinized at about 20,OOOX by morphological
observation, selected area electron diffraction (SAED) , and energy dispersive X-ray
microanalysis (EDX) . In a level I analysis (not recommended by EMSL)
EOX analysis is omitted and chances for error and ambiguity increase.
1. Yaaate 6., Agarwal S.C., and Gibbons R.D. 1984. HrthaffiMv for the Measurement of Airborne Asbestos by Electron
Microscopy. Draft Report. Washington, D.C.: Office of AKMrch and Developaent, US Environmental Protection Agency,
Contract No. 68-02-3266

YST - Timothy G. Schneider
EDUCATION

1980-81 State University of New York at New Palts
MA Biology

1975-78 State University of New York at Plattsburgh
BA Biology

EMPLOYMENT
EMSL: Since 1986
1986-Present Thomas Jefferson University (Phila. PA)

Dept. of Surgery
Research Associate, Electron Microscopist

1982-86 Duke University Medical Center (Durham N.C.)
Dept. of Anatomy
Electron Microscopist

hember: Electron Microscopy Society of America;
North Carolina Society for Electron Microscopy and Hicrobeam Analysis;

1_>=>»B ORATORY DIRECTORS Peter Frasca, Ph.D. w
EDUCATION o5
^Rensselear Polytechnical Institute, Troy, New York ^

1974 PhD(Physics), 1969 MS, 1967 BS
EMPLOYMENT S

EMSL: Founder 1981 ^
1975-85 Thomas Jefferson University (Phila. PA)

Research Associate Professor to
Director of Orthopaedic Research ^
Director of Ultrastructure and X-Ray Microanalysis Laboratory
Member of Professorial and Graduate Faculty

Neiber: American Industrial Hygiene Society} American Critical Society; Phila. Electron Microscopy Society;
Scanning Electron Microscopy Society(National Ajbeitoi Council .

Dr. Frasca has demonstrated extensive experience in iltctron microscopy of asbestos acquired through 7 years of analysis
of asbestos found in air, Hater, bulk and toil samples. Ht implemented an SEN method which made SEN analysis of asbestos
filters commercially feasible.This led to a publication in the EPAs Proceedings of the Morkshoo on Monitoring and Evaluation
of Airborne Asbestos Levels Following an Abatement Program pp 225-232, April 1985.
ELECTROM MI CROSCORE SLO d EDX AS»lv|̂  |_ Y Z E R

MICROSCOPE: JEOL 100 CX-II Analytical STEM
EDX ANALYZER: PGT'System 4 with Beryllium window detector
Instruments are routinely calibrated on the first work day of each month f\t\-i «:i
and following instrument repair. A UUJ.U-L



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

108 HADDON AVENUE
HESTHONT, N.J.

08108
609-858-4800

1056 STELTON HMD
PISCATAMAY, N.J.

201-981-0550

1800 PEACHTREE STREET
ATLANTA, GEORGIA

30309
404-355-4046

2 Oe ANGELO DRIVE
BEDFORD, MASS.

01730
617-275-7080

Wednesday, October 24, 1990

Roy F. Weston . .
REAC F'roject/GSA Raritan Depot
2890 Woodbridge Avenue/Bldg. 209 Annex
Edison, NJ 08337-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM) ,
Selective Area Electron Diffraction (SAED) and Energy Dispersive
X-Ray Microanalysis <EDX) —— EPA LEVEL II Performed By The
Yamate et al. Method.

PROJECT : 33470-21-01-3426/Millington Asbestos
SAMPLE IDENTIFICATION : 04380
LOCATION : Lot Blank
VOLUME : BLANK
Grid Openings Analyzed : 20
Sample Condition: Acceptable.

1. Number of Asbestos Fibrous Particulates (AFP) Analyzed :

2. Number of Nonasbestos Fibrous Particulates Analyzed :

3. Number of Ambiguous Fibrous Particulates :

0

0

0

4. Type(s) of Asbestos :

5. Concentration of Asbestos Fibrous Particulates :
(on whole filter (in millions))

Concentration Detection Limit I

' 6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 J«m (microns) in length : (0.0

(on whole filter (in millions) )

7. Mass of Asbestos Fibrous Particulates :
(in nanograms/f ilter)

Mass Detection Limit :

8. Mass due to Asbestos Fibrous Particulates equal to or
greater than 5wn (microns) in length : (0.0

(in nanograms/f il ter)
Comments: Filter Type: MCE, Filter Size: 25mm.

-̂̂•̂••••̂  ~̂ ™-» .

none detected

0.0000

0.0032

2) 0.000

0.0000

0.0003

2) 0.000

ao
0o
t~>

M
to
Ol<y\

Peter Frasca, PH.D.
President

.aboratory
Supervisor

t»ry l« wilr .*
««> Put

Approved
Signatory
«ft I (ft !• *»f»n

A OOIG::



E M S L TEM AIR ANALYSIS WORKSHEET (YAMATE) LEVEL II

i -1 ) 5 7 T>T: 2-lHr
M !E?JT I- Fi.jyrV.Wo;;, !:;.-., E r̂i SAMPLED O-lvSO

SAMPLE LOCATION
Lot Bf«rk

/*"^ / ^ Xo lx/ • • • • ' • < - . . \ i.-.-vj.

FILTER iiiE-J^ / UJ^y

CO

Won

Scof

Anaf

Com

cfu

Type

{BrBundfc CrCfusttr MrMatrlx)

G*

/

"2.
"2,

«-/

^c?7-̂
^/
^

f/ '
/2-
^
'̂
/tf
/6/^.
^
î ^
^6
asbe

>e#;

yslL

Cn«

pufe

reC

s

NOW
ASB

'O
0

C
0
f>d
0
U
Vn
0
o
Q
0
r)
0
0
2/o

Chrysotife
Ltngth Thick

s!os Fibers Present

1Z^
&'^pffl[
t\^7*-^

D SpectrumD SAED

TVDt
Width Ltngth Thick

Ufflt
Width

DO) Gypsum
O (2) Glass
D(3) CeHufose
D W Organic Fibers
C(5) Fibers Containing

1\AQ

nt

— ^ .

Ltngth

HANC

GridB<

Thick

)CAL(

{25ft,(»}

Wf ^

Typq
Width

:ULAI

\flio

C.CG^

^

-^ __

)

37mmQ- 1.13
25 mm Q - 2.49

K Q

% Resuspended/100
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Amphibofe

Ltngth Thick
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Width Ltngth

•

Thick

/
'

DONS
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^ Row
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M
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FiRer Accepted for Analysis: Yes of No D

If No. Reason for Rejection: A nQ-l<*3



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

METHODOLOGY s Yamate et al . 1964 m, ERA level II
Air samples are first coated with a thin layer o-f carbon in a vacuum evaporator. Small

squares (approximately 3mm X 3mm) are subsequently cut out -from the coated -filter and placed
carbon side down onto TEM copper grids and placed in a Jaffe Wick chamber either
with chloro-form (-for polycarbonate filters) or acetone (-for MCE -filters).

In the TEM analysis -fibers are scrutinized at about 20,OOOX by morphological
observation, selected area electron diffraction (SAED) , and energy dispersive X-ray
microanalysis (EDX) . In a level I analysis (not recommended by EMSL)
EOX analysis is omitted and chances -for error and ambiguity increase.
1. ramate 6., Agarwl S.C., and Gibbons R.D. 1984. Methodology for the Measurement of Airborne Asbestos by Electron
Microscopy. Draft Report. Washington, D.C.: Office of ResNTCh and Development, US Environmental Protection Agency,
Contract No. 68-02-3266
^rvJ*a»L-YST : Timothy 6. Schnelder

. EDUCATION
1980-81 State University of New York at New Pal tz

MA Biology
1975-78 State University of New York at Plattsburgh

BA Biology
EMPLOYMENT
EMSL: Since 1986
1986-Present Thomas Jefferson University (Phil a. PA)

Dept. of Surgery
Research Associate, Electron Microscopist

1982-86 Duke University Medical Center (Durham N.C.)
Dept. of Anatomy
Electron Microscopist

Member: Electron Microscopy Society of America;
North Carolina Society for Electron Microscopy and Microbes* Analysis;

BORATORY DIRECTOR! Peter Frasca, Ph.D. »
EDUCATION °
Pensselear Polytechnical Institute, Troy, New York o

1974 PhD(Physics), 1969 MS, 1967 BS o
EMPLOYMENT M

EMSL: Founder 1981
1975-85 Thomas Jefferson University (Phila. PA) £

Research Associate Professor J£
Director of Orthopaedic Research
Director of Ultrastructure and X-Ray Microanalysis Laboratory
Member of Professorial and Graduate Faculty

Member: American Industrial Hygiene Society; American Chemical Society; Phila. Electron Microscopy Society;
Scanning Electron Microscopy Society,National Atbtttos Council .

Or. Frasca has demonstrated extensive experience in electron microscopy of asbestos acquired through 7 years of analysis
of asbestos found in air, water, bulk and soil samples. Hi implemented an SEN method which made SEH analysis of asbestos
filters commercially feasible.This led to a publication in the EPAs Proceedings of the tort shoo on Monitoring and Evaluation
of Airborne Asbestos Levels Following an Abatement Prograa pp 225-232, April 1995.

ELECTROI-sl MICROSCORE -and EDX AM*=>» l_ Y Z. E R
MICROSCOPE: JEOL 100 CX-II Analytical STEM
EDX AWLYZER: PGT System 4 with Beryllfu» window detector
Instruments are routinely calibrated on the first work day of each month <%
and following instrument repair. * UUJ.o«4 .



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.
108 HADDON AVENUE

WESTNQNT, N.J.
0610G

609-S58-WOO

1056 STELTW ROAD
PISCATAMAY, N.J.

08858
201-981-0350

1800 PEACHTREE STREET
ATLANTA, 6EDR6IA

30309
404-355-4046

2 DC ANGELO DRIVE
BEDFORD, MASS.

01730
617-275-7080

Wednesday, October 24, 1990

Roy F. Weston
REAC Project/GSA Raritan Depot
2890 Woodbridge Avenue/Bldg. 209 Annex
Edison, NJ 08837-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM),
Selective Area Electron Diffraction (SAED) and Energy Dispersive
X-Ray Microanalysis (EDX) —— EPA LEVEL II Performed By The
Yamate et al. Method.

PROJECT : 33470-21-01-3426/MiIIington Asbestos
SAMPLE IDENTIFICATION : 04981
LOCATION : Field Blank 1
VOLUME : BLANK
Grid Openings Analyzed s 20
Sample Condition: Acceptable.

1. Number of Asbestos Fibrous Particulates (AFP) Analysed :

2. Number of Nonasbestos Fibrous Particulates Analyzed :

3. Number of Ambiguous Fibrous Particulates :

4. Type(s) of Asbestos :

5. Concentration of Asbestos Fibrous Particulates :
(on whole filter (in nil lions))

Concentration Detection Limiti

6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 an (fticrons) in length : (0.0 'i)

(on whole filter (in million*) >

7. Mass of Asbestos Fibrous Particulates :
(in nanograms/filter)

Mass Detection Limit :

8. Mass due to Asbestos Fibrous Particulates equal to or
greater than 5m (microns) in length : (0.0 2)

____ (in nanograms/fi1ter)_______________________

0

0

0

none detected

0.0000

0.0032

> 0.000

0.0000

0.0003

0.000

5o
o
o

VD
in
voComments: Filter Type: MCE, Filttr Size: 25mm.

Peter Frasca, PH.D.
President

Laboratory
Supervisor

Approved
Signatory

Th»
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TEM A!R ANALYSIS WORKSHEET (YAMATE) LEVEL II

rate. CC722 00
TAT. 2^Hr

SAMPLE !D: M5?J
fLE LOCATION

IF
37 mmum 1.13
25 mm Q « 2 49

Q
%Resusoer>ded'lOO

%Re suspended
Amphibofe
Width fltngth [Thick Widt

Nonasbestos Fibers Presert DdJ Gypsum
C(2) Gfass
D(3) Cellulose
D(4)Organk: Fibers
D(5) Fibers Containing

Scope «:"

HAND CALCULATIONS

_Col.

FiBer Accepted for Anafysis: Yes^^JJo Q

M No, Reason for Rejection: A QOl' %fi
D SpectromQ SAEDD



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

METHODOLOGY s Yamate et a! . 1984 [1], EPA level II
Air samples are •first coated with a thin layer o-f carbon in a vacuum evaporator. Small

squares (approximately 3mm X 3mm) are subsequently cut out from the coated filter and placed
carbon side down onto TEM copper grids and placed in a Jaffe Wick chamber either
with chloroform (for polycarbonate •filters) or acetone (for MCE filters). ':

In the TEM analysis fibers are scrutinized at about 20,OOOX by morphological
observation, selected area electron diffraction (SAED), and energy dispersive X-ray
microanalysis (EDX). In a level I analysis (not recommended by EMSL)
EDX analysis is omitted and chances for error and ambiguity increase.
1. Taiate 6., Agarnal S.C., and Gibbons R.D. 1984. Methodology for the Measurement of Airborne Asbestos by Electron
Microscopy. Draft Report. Washington, D.C.: Office of Research and Development, US Environmental Protection Agency,
Contract No. 68-02-3266
*=s»rs|*£>»L_YST s Timothx 6. Schnelder

EDUCATION
1980-81 State University of New York at-New Paltz

MA Biology
1975-78 State University of New York at Plattsburgh

BA Biology
EMPLOYMENT
EMSL: Since 1986
1986-Present Thomas Jefferson University (Phil a. PA)

Dept. of Surgery
Research Associate, Electron Microscopist

1982-86 Duke University Medical Center (Durham N.C.)
Dept. of Anatomy
Electron Microscopist

Member: Electron Microscopy Society of America;
North Carolina Society for Electron Hicroicopy and Microbeai Analysis;

§
l_^BOR#=*TORY DIRECTORS Peter Frasca, Ph.D. °
EDUCATION 0

*Rensselear Pol ytechnical Institute, Troy, New York o
1974 PhD(Physics), 1969 MS, 1967 BS M

EMPLOYMENT
EMSL: Founder 1981 to

1975-85 Thomas Jefferson University (Phila. PA) <*
Research Associate Professor
Director of Orthopaedic Research
Director of U1 trastructure and X-Ray Microanalysis Laboratory
Member of Professorial and Graduate Faculty

Member: American Industrial Hygiene Society; American Cheated Society; Phila. Electron Microscopy Society;
Scanning Electron Microscopy Society,Nitionil Asbestos Council .

Dr. Frasca has demonstrated extensive experience in electron microscopy of asbestos acquired through 7 years of analysis
of asbestos found in air, water, bulk and toil samples. He implemented an SEN method which made SEN analysis of asbestos
filters commercially feasible.This led to a publication in the EPAs Proceedings of the ttorkshoo on Monitoring and Evaluation
of Airborne Asbestos Levels Following an Abatement Program pp 225-232, April 1985.

EL-ECTROM MICROSCOPE -and EDX ^M*̂  L_ Y Z E R
MICROSCOPE: JEOL 100 CX-II Analytical STEM
EDX ANALYZER: PGT System 4 with Beryllium window detector
Instruments are routinely calibrated on the first work day of each month » OO1G7
and following instrument repair. ^



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.
108 HADDON AVENUE

WESTMONT, N.J.
08108

609-858-4800

1056 STELTONRQAD
PISCAT«Mt,JU.

08856
201-981-0550

1800 PEACHTREE STREET
ATLANTA, GEORGIA

30309
404-355-4046

2 De ANGELO DRIVE
BEDFORD, MASS.

01730
617-275-7080

Wednesday, October 24, 1990

Roy F. Weston
REAC Project/GSA Raritan Depot
2890 Woodbridge Avenue/Bldg. 209 Annex
Edison, NJ 08837-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM) ,
Selective Area Electron Diffraction (SAED) and Energy Dispersive
X-Ray Microanalysis <EDX) —— EPA LEVEL II Performed By The
Yamate et al. Method.

PROJECT : 33470-21-01-3426/Millinaton Asbestos
SAMPLE IDENTIFICATION : 04982
LOCATION : Field Blank 2
VOLUME : BLANK
Grid Openings Analyzed : 20
Sample Condition: Acceptable.

1. Number o-f Asbestos Fibrous Participates (AFP) Analyzed :

2. Number o-f Nonasbestos Fibrous Participates Analyzed :

3. Number o-f Ambiguous Fibrous Particulates :

4. Type(s) o-f Asbestos :

5. Concentration o-f Asbestos Fibrous Particulates :
(on whole filter (in millions))

Concentration Detection Limiti

6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 <um (microns) in length : (0.0 X)

(on whole filter (in millions) )

7. Mass of Asbestos Fibrous Particulates :
(in nanograms/filter)

Mass Detection Limit :

8. Mass due to Asbestos Fibrous Particulates equal to or
greater than 5ua\ (microns) in length : (0.0 2)

(in nanograms/fliter)_______________________

0

0

0

none detected

0.0000

0.0032

0.000

0.0000

0.0003

0.000 >
o
oo

a\
ro

Comments: Filter Type: MCE, Filter Size: 25mm.

Peter Frasca, PH.D. -̂
President

Laboratory
Supervisor

Approved
Signatory
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

METHODOLOGY s Yamate et al . 1984 m, EPA level II
Air samples are first coated with a'thin layer of carbon in a vacuum evaporator. Small

squares (approximately 3mm X 3mm) are subsequently cut out -from the coated filter and placec
carbon side down onto TEM copper grids and placed in a Jaffe Wick chamber either
with chloroform (for polycarbonate filters) or acetone (for MCE filters).

In the TEM analysis fibers are scrutinized at about 20,OOOX by morphological
observation, selected area electron diffraction (SAED), and energy dispersive X-ray
microanalysis (EDX). In a level I analysis (not recommended by EMSL)
EDX analysis is omitted and chances for error and ambiguity increase.
1. Tamate 6., Agarwal S.C., and Gibbons R.D, 1984. Methodology for the Measurement of Airborne Asbestos by Electron
Microscopy. Draft Report. Washington, D.C.i Office of Rmircn and Development, US Environmental Protection Agency,
Contract No. 68-02-3266
<^M«^»L_YST s Timothy G. Schneider

EDUCATION
1980-81 State University of New York at New Paltz

MA Biology
1975-78 State University of New fork at Plattsburgh

BA Biology
EMPLOYMENT
EMSL: Since 1986
1986-Present Thomas Jefferson University (Phila. PA)

Dept. of Surgery
Research Associate, Electron Microscopist

1982-86 Duke University Medical Center (Durham N.C.)
Dept. of Anatomy
Electron Microscopist

Heater: Electron Microscopy Society of Americaj
North Carolina Society for Electron Microscopy and Hicrobeam Analysis;

ORATORY DIRECTORS Peter Frasca, Ph.D.
EDUCATION ,^
Rensselear Polytechnical Institute, Troy, New York

1?74 PhD(Physics), 1969 MS, 1967 BS
EMPLOYMENT

EMSL: Pounder 1981
1975-85 Thomas Jefferson University (Phila. PA)

Research Associate Professor
Director of Orthopaedic Research
Director of Ultrastructure and X-Ray Microanalysis Laboratory
Member of Professorial and Graduate Faculty

Member: American Industrial Hygiene Society; American Chemical Society; Phila. Electron nicroscopy Society;
Scanning Electron nicroscopy Society,National Asbestos Council .

Or. Frasca has demonstrated extensive experience in electron microscopy of asbestos acquired through 7 years of analysis
of asbestos found in air, water, bulk and soil samples. Hi implemented an SEN method Mtiich made SEM analysis of asbestos
filters commercially feasible.This led to a publication in tht EPAs Proceedings of the tfarkshop on Monitoring and Evaluation
of Airborne Asbestos Levels Folio*ing an Abatement Program no 225-232. April 1985.

EI_ECTROhs| MICROSCORE amcd EDX ^M^LYZER
MICROSCOPE: JEOL 100 CX-JI Analytical ST»
EOX ANALYZER: PGT System 4 with B»ryIlium window detector
Instruments are routinely calibrated on the first work day of each month
and following instrument repair. A OU1VQ



Roy F. Weston, Inc
REAC, Edison, N.J.
EPA Contract 68-03-3482
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